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Abstract 
 
This thesis takes its starting point in the promotion of an increased use of renewable 
energy sources contributing to security of supply, mitigation of climate change and 
environmental protection. The two only legislative acts adopted in the European Union 
on renewables are in focus: 
 
• The Directive on the promotion of electricity produced from renewable sources in the 
internal electricity market (2001/77/EC) 
• The Directive on the promotion of biofuels or other renewable fuels for transport 
(2003/30/EC) 
 
The sufficiency of the Directives in promoting an increased share of renewables in the 
EU energy mix is analysed as to whether they: take account of different national 
conditions for promoting renewable energy; support Member States take initiatives, both 
legally and in practice, to meet the objectives and requirements in the Directives; and 
cover a wide enough spectrum of renewable energy technologies capable of contributing 
to the achievement of the overall objective of increasing renewable energy. 
 
Denmark is used as case to study the implementation of the Directives. To illustrate 
differences in implementation short case examples of other countries are included as 
well. It is concluded that the Directives are not sufficient. The renewable energy targets 
in the Directives are non-binding and essentially it is up to Member States whether they 
wish to promote renewables or not. This does take account of different national 
circumstances. However, it is a problem since countries not committed to renewable 
energy can choose not to take any action to increase their share. This is the case for 
Denmark deciding on a zero-target for the share of biofuels and decreasing commitment 
to renewables after implementing the RES-E Directive. Further, the Directives only 
encompass the electricity and transport sectors whereas the heating sector is neglected in 
the EU policy framework. 
 
To strengthen the Directives to provide greater incentive for Member States to promote 
an increased share of renewables recommendations for follow-up actions are given. 
These are divided into specific amendments of the Directives, additional actions 
facilitating the implementation of the Directives, and lastly, other actions aimed at 
promoting an overall increase in the share of renewables, not directly related to the 
Directives (e.g. proposal for a Heating Directive). Recommendations are given at the EU 
level.  
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Abbreviations  
 
CAP Common Agricultural Policy 
CCGT Combined Cycle Gas Turbine  
CDM Clean Development Mechanism  
CHP Combined Heat and Power 
CO2 Carbon dioxide 
COM Communication 
DEA Danish Energy Authority 
DEPA Danish Environmental Protection Agency 
DG TREN Directorate-General for Transport and Energy 
DG Directorate-General 
DKK Danish Krone (the Danish currency) 
DME Danish Ministry of Energy  
DMEBA Danish Ministry of Economic and Business Affairs 
DMEE Danish Ministry of Environment and Energy  
DONG Danish Oil and Natural Gas 
DSO Distribution System Operator 
EC European Community 
EEA  European Environment Agency 
EEC European Economic Community  
EECS European Energy Certification System 
EIB European Investment Bank 
EIE Intelligent Energy Europe 
ERDF European Regional Development Fund 
EREC European Renewable Energy Council 
ESF European Social Fund  
ETS Emission Trading Scheme 
EU European Union 
EU-15  Germany, Italy, France, Belgium, Luxembourg, Netherlands, (1951); Denmark, 
United Kingdom, Ireland (1973); Greece (1981); Spain, Portugal (1986); Austria, 
Finland, Sweden (1995) 
EU-25  EU-15 + EU-10 (the 10 new Member States are as of 1. May 2004: Cheek 
Republic, Cyprus, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovenia, 
and Slovakia) 
EWEA European Wind Energy Association 
GHG Greenhouse gas 
GO Guarantee of Origin 
GSRN Global Service Relation Number  
GWe Gigawatt electricity 
IEA International Energy Agency 
JI Joint Implementation 
kWh  Kilowatt-hour  
LRMC Long Run Marginal Costs 
MEP Member of the European Parliament  
Mtoe  Million tonne oil equivalents 
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MS  Member State 
MWth Megawatts thermal heat output  
OECD  Organisation for Economic Co-operation and Development 
OPEC Organization of the Petroleum Exporting Countries 
PJ Peta Joule  
PV Photovoltaics 
R&D Research and Development 
RE Renewable Energy 
RECS Renewable Energy Certificate System 
RES Renewable Energy Sources 
RES-E  Renewable Energy Sources used for Electricity 
RES-H Renewable Energy Sources used for Heating 
RME Rapeseed methyl ester 
RTD Research and Technological Development  
RUE Rational Use of Energy 
SO System Operator 
SRMC Short Run Marginal Costs 
TSO Transmission System Operator  
TWh Terawatt-hour 
UN  United Nations 
UNFCCC United Nations Framework Convention on Climate Change 
WCED World Commission on Environment and Development 
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1. Introduction 
In many European countries governments were previously highly involved in decision 
making of the energy sector. Today the European Union has come to play a more and 
more active role in regulating the sector. The recent liberalisation process of energy 
markets initiated by the EU directives concerning common rules for the internal market 
in electricity (96/92/EC) and gas (98/30/EC) is a clear example of this. Further, different 
policies adopted at the EU level for controlling greenhouse gas emissions such as the 
emission trading scheme, renewable energy and energy efficiency measures highly 
impact the sector.  
 
The two major challenges related to the use of energy today are the emission of 
greenhouse gases, likely leading to climate change, and the security of supply. When 
speaking of security of supply a differentiation is made between the necessary 
production and transmission capacity to cover demand at any time (power supply) and 
the availability of resources to cover this demand (fuel supply/import dependence). 
Renewable energy sources can help reduce the emission of greenhouse gases and reduce 
import dependence. Therefore, the purpose of this thesis is to evaluate the sufficiency of 
the EU initiatives promoting the use of renewable energy and give suggestions on 
concrete actions to improve these.   
 
However, let us first dwell on the challenges ahead. Since 1750, the atmospheric 
concentration of the greenhouse gas CO2 has increased by 31%, the highest 
concentration in the atmosphere for at least 420,000 years (likely more than 20 million 
years). According to assessments from the Inter Governmental Panel on Climate Change 
the global average surface temperature has increased by about 0.6 º C during the 20th 
century and “most of the observed warming over the last 50 years is likely to have been 
due to the increase in greenhouse gas concentrations.” (IPCC, 2001: 10).  
 
To bring climate change to a halt, the emission of greenhouse gases must be reduced 
significantly. The Council of the European Union has decided in its Presidency 
conclusions from the spring 2005 summit to limit the global annual mean temperature 
increase to a maximum of 2 degrees above pre-industrial level (Council of the European 
Union, 2005:15). To achieve this, greenhouse gas reduction in the vicinity of 70% will be 
needed according to the European Environment Agency (EEA, 2003: 30, 91).  
 
The Kyoto Protocol, signed in 1997 under the United Nations Framework Convention 
on Climate Change, aims to reduce climate change by setting reduction targets for the 
emission of greenhouse gases from industrialised countries1. The European Union 
ratified the Kyoto Protocol in its decision of 25 April 2002 (2002/358/EC). To effectuate 
the Protocol, 55 countries accounting for 55 % of total CO2-emissions from 
industrialised countries in 1990 must ratify (UNFCCC, 1997: art. 25, stk. 1). This became a 
reality when Russia (17.4% of emissions) finally ratified and the Protocol entered into 
force on the 16 February 2005, legally binding for 128 parties  
(http://unfccc.int/essential_background/ kyoto_protocol/items/2830.php).  
                                                 
1
 Six greenhouse gases are covered by the Kyoto Protocol, these are: carbon dioxide (CO2), methane 
(CH4), nitrous dioxide (N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulphur hexafluoride 
(SF6) (UNFCCC, 1997: annex A) 
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The EU-15 has a common commitment in the Kyoto Protocol to reduce emissions by 8% 
in 2008-2012 compared to their 1990-level2. In 1998 the EU-15 decided on a “burden 
sharing” agreement, which sets different emission limitation targets for each Member 
State (see annex A). This implies that not all Member States have to reduce their 
emissions by 8%, as long as the EU as a whole fulfils its commitment (2002/358/EC). In 
2002, total EU-15 greenhouse gas emissions were app. 4,082 Mt CO2 equivalents, which 
is 2.9% below base-year levels (4,204 Mt). However, projections show it will still be 
difficult for the EU-15 to comply with the commitment in the Kyoto Protocol. With 
existing domestic policies and measures projections for 2010 show that EU-15 could be 
short by 7.0% in reaching the EU target. The foreseen use of the Kyoto mechanisms 
would reduce this shortfall by an additional 1%. Spain, Portugal, Denmark and Italy are 
particularly not on track to achieve their burden-sharing targets (EEA, 2004a: 11). 
 
There is no common target for emission reductions in the new Member States3 and the 
acceding countries4; they have to reach their targets individually. Also, not all of the new 
Member States and the acceding countries have targets in the Kyoto Protocol. The ten 
countries that do have targets are Bulgaria, the Czech Republic, Estonia, Hungary, 
Latvia, Lithuania, Poland, Romania, Slovakia, and Slovenia5 (UNFCCC, 1997: Annex B). 
Regarding reaching targets the situation is more positive for the new Member States than 
for the EU-15. In 2002 total greenhouse gas emissions were 1,004 Mt CO2 equivalents in 
the (eight) new Member States, which is about 33% below base-year levels (1,498,7 
Mt). On the basis of their 2002 emissions, all new Member States, except Slovenia, are 
on track in meeting their Kyoto targets (EEA, 2004a: 16). 
 
Besides national measures, three flexible mechanisms can be used to reach reduction 
targets in the Kyoto Protocol. These are emission trading and the two project based 
mechanisms Joint Implementation (JI) and Clean Development Mechanism (CDM)6 
(UNFCCC, 1997: art. 6; 12; 17). The European Union's directive on a scheme for greenhouse 
gas emission allowance trading between CO2 emitting European companies (2003/87/EC) 
and the directive linking the EU trading scheme with credits from JI and CDM 
(2004/101/EC) supports these mechanisms.  
 
Showing commitment to emission reductions beyond Kyoto, the Council of the 
European Union emphasises the exploring of options for a post-2012 arrangement in the 
context of the UN climate change process. In its Presidency conclusion from the spring 
2005 summit the Council agreed to reach the 2-degree objective and develop a medium 
and long-term EU strategy to combat climate change. A target of 15-30% reduction in 
                                                 
2
 For CO2, CH4 and  N2O the base-year level is 1990. For HFCs, PFCs and SF6 most countries have 
chosen the base-year level 1995 
3
 The 10 new Member States are as of 1. May 2004: Cheek Republic, Cyprus, Estonia, Hungary, Latvia, 
Lithuania, Malta, Poland, Slovenia, and Slovakia 
4
 The acceding countries are: Romania, Bulgaria, Turkey and Croatia  
5
 Eight of these countries agreed on an 8% reduction target by 2008-2012 from the base year levels. 
Hungary and Poland agreed to reduce their emissions by 6% by 2008-2012 from the base-year levels, 
Croatia have a reduction target on 5% from the base-year levels. Malta and Cyprus have no Kyoto targets 
6
 "JI and CDM are "project -based", and allow the generation of credits when projects achieve emission 
reductions that are additional to what would have occurred in the absence of the project" (2004/101/EC). 
The acquired credits can be used, by the parties implementing projects, to meet their own reduction targets   
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greenhouse gas emissions by 2020 is considered, but it should be subject to future cost-
benefit analyses and international negotiations (Council of the European Union, 2005:15-16). 
This target falls a bit short from the necessary greenhouse gas reduction of 70% 
estimated by the European Environment Agency.  
 
A large part of human contribution to climate change relates to the use of energy. The 
burning of fossil fuels for energy production causes emission of greenhouse gases. 
Around 80% of gross inland energy consumption in the EU-25 is covered by fossil fuels, 
and around half of the electricity generation is currently based on these sources (European 
Commission, 2004a: 9). The main gas responsible for climate change is CO2 accounting for 
82% of total EU-15 greenhouse gas emissions in 2002. Of this energy consumption 
accounts for nearly 95 % of the CO2 emissions (EEA, 2004b: 11). Renewable energy 
sources have no emissions of greenhouse gases or are CO2 neutral7. Therefore, the 
increased use of renewable energy sources, replacing fossil fuels, can reduce human 
contribution to climate change.  
 
The European Commission's energy strategy for the Community, the Green Paper, 
"Towards a European strategy for the security of energy supply” (2000a) encompasses 
the problem of climate change by including the environment. The three objectives of the 
Community energy policy confirmed in the Green Paper are:  
 
• Security of supply 
• Competitiveness  
• Protection of the environment  
 
These objectives have to be attained in liberalising electricity and gas markets in Europe. 
The intention of liberalisation is to enhance competitiveness in energy markets to benefit 
overall EU competitiveness. Liberalising the energy markets can impact the security of 
supply. A key question is whether a liberalised market can generate reliable price signals 
and thus ensure that new production capacity is established, as old plants are 
decommissioned and energy consumption possibly increases. Supply and demand theory 
assumes that with a lack of production capacity the market price will increase giving an 
incentive to invest. However, experiences with liberalised markets in some countries 
show a more pressured security of supply. The worst example is California where lack 
of investments in new production capacity together with a considerable increase in 
energy consumption led to shortages of electricity on several occasions (Elkraft, 2001: 34).  
 
Analysis in the EU Green Paper on security of supply projects that the demand for 
electricity will require the capacity in EU-15 to reach about 800-900 GWe in 2020, 
compared to about 600 GWe installed capacity in 2000. A lack of investments in new 
capacity would seriously strain the power balance. The electricity generation capacity in 
the new Member States is difficult to assess. There is an ongoing restructuring of the 
energy sector, plants are modernised or replaced. This process is expected to continue at 
a rapid rate, as a large number of plants are already out of date (European Commission, 
2000a: 17). 
 
                                                 
7
 By CO2 neutral is meant that the amount of carbon dioxide released by the combustion of the resource 
(e.g. hay or wood)  is equal to the amount that was originally stored in the organism as it was growing 
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In the longer term fuel supply may become a problem as well. Demand for energy is 
expected to grow steadily in the European Union. The newest forecasts in "European 
Energy and Transport - Trends to 2030" (2003) projects that the primary energy demand 
of EU-25 will be 19 % higher in 2030 than in 2000. It is anticipated that overall EU-25 
dependency on imported energy will grow from 47 % in 2000 to 67.5% in 2030 (European 
Commission, 2003a: 14; 19). An increase in the consumption of energy will also affect the 
emission of greenhouse gases if increased production is based on fossil fuels. To meet 
the challenges in the energy sector, the Green Paper on security of supply emphasises 
demand side initiatives, such as energy efficiency and energy savings, as well as the 
need to diversify the supply routes on the fuel side by promoting the use of renewable 
energy sources (European Commission, 2000a: 4). Renewable energy sources are typically 
internal and therefore reduce the dependency on imported fuels. 
 
In the light of fuel security and environmental protection different policies have been 
adopted in the European Union. In 2000 the Commission presented an action plan for 
energy efficiency (European Commission, 2000b). Recent initiatives encompass a directive on 
energy savings in buildings (2002/91/EC), a directive on taxation of energy products and 
electricity (2003/96/EC), and a directive for extending the use of combined heat and power 
production (2004/8/EC). A directive on energy services has just passed the first reading in 
the Parliament. Projections indicate that with an increase in energy efficiency of 1 % per 
year, two thirds of the estimated savings potential could be achieved by 2010. This 
would result in avoided CO2 emissions of almost 200 Mt/year, around 40% of the Kyoto 
commitment (http://europa.eu.int/comm/energy/demand/ index_en.htm). 
 
A Community strategy for renewable energy is set in the Commission’s White Paper on 
"Energy for the Future - Renewable Sources of Energy" from 1997. This Paper sets a 
guiding target for the Community of a 12% share of renewable energy sources in gross 
domestic energy consumption by 2010 (European Commission, 1997: 9). Even though this target 
was never taken over by the Council, the Commission reacted on this basis. Two 
directives on renewable energy have been adopted following:  
 
• The Directive on the promotion of electricity produced from renewable sources in the 
internal electricity market (2001/77/EC) 
• The Directive on the promotion of biofuels or other renewable fuels for transport 
(2003/30/EC) 
 
In 2001 the Directive on the promotion of electricity produced from renewable sources 
in the internal electricity market was adopted (the RES-E Directive). It sets an indicative 
target of 22.1% to increase renewable energy sources in the share of total EU-15 gross 
electricity consumption by 2010. To achieve this, the RES-E Directive undertakes the 
Member States to comply with national indicative targets for the consumption of 
electricity based on renewable energy (2001/77/EC: art. 3). The Directive sets different 
reporting requirements to Member States. They shall, among others, report on their 
national target set and measures to reach it. On the basis of these reports the Commission 
shall assess and report on the consistency of the national targets according to the overall 
22.1% target, as well as Member States’ progress in reaching targets. The reporting can 
contain proposals for possible mandatory targets (2001/77/EC: art. 3). Moreover, the 
Commission shall evaluate and report on support mechanisms used in Member States. 
This report can be accompanied with a proposal for a harmonised Community support 
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scheme for electricity produced from renewable energy sources (art. 4). The new Member 
States have adopted the RES-E Directive and in the Accession Treaty national targets 
are set. The total EU-25 renewable electricity target of overall consumption by 2010 is 
21% (European Commission, 2004a: 11).  
 
Within transport, the Directive on the promotion of biofuels or other renewable fuels for 
transport (the Biofuels Directive) was adopted in 2003. This Directive sets the reference 
values to raise the share of biofuels in the transport fuel market to 2 % by 2005 and 
5.75% by 2010. Member States have to adopt national indicative targets in accordance 
with the reference values and if their targets differentiate from these values argue for 
why. Arguments can be based on e.g. availability of biomass, use of biomass for other 
energy purposes or use of resources for the production of other transport fuels based on 
renewable energy sources (2003/30/EC: art. 3.1, art. 4.1). By 31 December 2004, at the latest, 
Member States had to bring into force the necessary legislation and administrative 
provisions to comply with this Directive. By 31 December 2006, the Commission shall 
evaluate progress made in the use of biofuels and the possibility for mandatory targets 
(2003/30/EC: art. 4; 7).  
 
Renewable energy can also help tackle another problem related to the use of energy. In 
addition to being the most important source of greenhouse gases, the energy sector is 
also a major contributor to air pollution due to the emission of sulphurs dioxide (SO2), 
nitrogen oxides (NOx), non-methane volatile compound emissions (NMVOCs) and 
particulates (EEA, 2002a: 12). There has been a reduction of these atmospheric pollutants, 
as a result of a number of successful measures. Notable are the introduction of catalytic 
converters, the use of pollution abatements technologies encouraged by the directive on 
emissions from large combustion plants (2001/80/EC), the use of best available techniques, 
and fuel switching from coal and oil to natural gas and to a lesser degree nuclear and 
renewable energy sources (EEA, 2002a: 12).  The use of renewables could play a greater 
role in this regard, as they do not contribute to air pollution to the same extent (EEA, 
2002b: 47). 
 
In light of the challenges of climate change and security of supply, emphasis is on 
promoting the use of renewable energy, also able to contribute to improving air quality, 
increasing employment and solving waste problems. The EU has a regulatory framework 
and different support programmes for promoting renewable energy in place. 
Nevertheless, problems for the EU in meeting Community targets on renewable energy 
exist. Some countries are successful in increasing their use of renewable energy sources, 
whilst some are not (European Commission, 2004a: 5, 13). In this thesis the implementation of 
the Directives on RES-E and Biofuels in Denmark is analysed in order to assess the 
sufficiency of the Directives in promoting renewable energy. Throughout the thesis 
when referring to both Directives they are termed the Renewable Energy (RE) 
Directives, as in the research question used in this thesis below. The aim is to give 
suggestions for follow-up actions on the Directives, based on the assessment of their 
sufficiency, to promote an increased share of renewable energy in Europe.  
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1.1. Research Question  
  
1.2. Definition of Concepts  
Following definition of concepts clarifies the above research question.  
 
Sufficiency 
More specifically, by sufficiency of the Directives is meant whether the Directives: 
 
• Take account of different national conditions for promoting renewable energy? 
• Support Member States to take initiatives, both legally and in practice, to meet the objectives 
and requirements in the Directives? 
• Cover a wide enough spectrum of renewable energy technologies capable of contributing to 
the achievement of the overall objective of increasing renewable energy? 
 
National conditions 
There are vast differences in the energy systems, regulatory frameworks, traditions and 
capacities between the European countries. They have, for example, different political 
priorities, administrative traditions, institutional set-up, availability of energy resources, 
access to the grid, renewable energy support schemes, economic and technological 
development, etc. To promote the use of renewable energy it is important that the 
Directives are flexible enough to be implemented in countries with wide variations in 
their national conditions. Hence, this criterion has been included to assess the sufficiency 
of the Directives.  
 
Taking initiatives  
The second criterion refers to whether the Directives sufficiently support Member States 
to actively work towards increasing their shares of renewable energy. This involves a 
discussion on measures taken in the case country chosen, Denmark, to transpose and 
implement the Directives. In short, are the provisions/requirements in the Directives 
adequate to make Member States take initiatives to promote an increased use of 
renewable energy? This refers to reaching the targets in the Directives, but not merely. 
Some countries might easily reach their targets due to prior initiatives. The overall 
purpose is to increase the share of renewable energy sources used for electricity 
production, not only reach targets, implying a continuously effort by Member States to 
increase their share8. When a long-term restructuring of the energy system to rely more 
on renewables is the aim, Member States should not stop its support for renewables, still 
not competitive on the conventional market, even if targets are met.  
 
                                                 
8
 It should be noted that it is possible to increase renewable energy production without increasing the share 
of renewable energy production, if total energy demand is rising. Reverse if consumption decrease the 
share of renewables could increase, without production increasing 
Are the EU Renewable Energy Directives sufficient in promoting an increased share of 
renewables in the EU energy mix, and, if not, which actions could strengthen the Directives? 
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It is not a subject for assessment whether the targets set in the RE Directives are 
sufficient to contribute to the EU objectives on climate change and security of supply, 
i.e. whether the targets are consistent with the EU and national Kyoto obligations or 
whether they are ambitious enough to reduce the dependency on imported fuels to more 
acceptable levels. This would require a thorough analysis of the targets. Given the 
expected import dependency and the estimated 70% greenhouse gas reductions needed 
to limit the global annual mean temperature increase to a maximum of 2 degrees above 
pre-industrial level, one could question the ambitiousness of the targets though. 
 
Scope of Directives  
Both the RES-E and Biofuels Directives are instruments for increasing the share of 
renewable energy sources contributing to the aim of an overall increase in renewable 
energy sources. The last criterion to assess the sufficiency of the RE Directives relates to 
whether the Directives cover a wide enough spectrum of renewable energy technologies 
to contribute to the achievement of this overall aim. A wide spectrum of technologies, 
i.e. a large number of different technologies, is better able to achieve the objectives than 
a focus on few technologies. Different technologies help diversify the fuel supply 
reducing the reliance on imported energy9. As it is today renewable energy is only a 
small component in industrialised countries' energy systems. If renewable energy 
technologies in the long term are to replace fossil fuels, achieving a more sustainable 
system, a broad number of technologies should complement each other. Some renewable 
technologies are more applicable or/and cost-efficient in some countries than others, e.g. 
due to the availability of resources. Further, the technologies phase different 
requirements in the different sectors (electricity, heating and transport). Only focusing 
on on-shore wind turbines, one of the most cost-effective renewable energy technologies 
today, would, with the current state of development in electricity storage options, give 
little value to solve the transport sector's dependency of oil. Also, the fluctuation of 
renewable sources such as wind power and photovoltaics supports the need for a flexible 
system with regulation contributions from other renewable energy technologies ensuring 
system stability.   
 
Denmark as case 
To assess the sufficiency of the Directives, the implementation of these in Denmark is 
chosen as case. Differences in national conditions imply that the implementation of EU 
policies in Member States can have many variations though. In some countries policies 
will be sufficient in meeting their objectives, in others they might not. However, with an 
enlarged Union analysing the implementation of the RE Directives in all 25 Member 
States is beyond the scope and timeframe of this thesis. Therefore, Denmark has been 
chosen as case.  
 
It is not my intention to generalise that the effect the Directives have in Denmark is the 
same in other Member States. Rather the case country is used to exemplify the 
realisation of the policies and illustrate problems and possibilities in the Directives for 
promoting an increased use of renewable energy. In this regard, it is important when 
making conclusions to consider how the implementation in Denmark might differ from 
                                                 
9
 Further some renewable technologies e.g. biogas plants help solve agricultural waste problems, making 
these technologies attractive from more than an energy perspective 
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other European countries. Denmark has not been very ambitious in its measures taken to 
implement the Directives. Denmark has set a zero-target for biofuels and decreased 
support to renewables since the implementation of the RES-E Directive. Denmark 
exemplifies that the flexibility given in the Directives to meet objectives can lead to 
inaction. For comparison, best practice examples of the implementation of the Directives 
in other European Member States are included as well. This could lead to the conclusion 
that the Directives are sufficient as they make an impact in some countries; it is merely 
Denmark that has insufficiently implemented the Directives. However, the point is that 
the Directives should be able to make all Member States work towards increasing their 
share of renewables, also the less motivated, and this is what is examined. 
 
Follow-up actions 
In case the RE Directives are assessed as insufficient, follow-up actions to strengthen 
them are suggested. The follow-up actions will both relate to direct amendments to the 
Directives and recommendations to how other EU policies can promote the use of 
renewable energy sources in Europe. Suggestions directly related to the Directives take 
into consideration whether the Directives take account of different national conditions 
and whether their provisions adequately support Member States in increasing their 
shares of renewable energy sources. Concerning how other policies can contribute to the 
promotion of renewable energy, the discussion on the scope of the Directives will be 
included as well. It is not within the range of this thesis to give recommendations on 
which RE technologies to promote, or in which Member States the resource potential for 
doing so are favourable.  
 
1.3. Target Group 
The target group for this thesis is renewable energy policy makers and anyone taking an 
interest in EU renewable energy policies. Specifically, the thesis is an input to the 
Commission review of the implementation of the RES-E Directive by 31 December 
2005 and of the Biofuels Directive by 31 December 2006. Based on its reviews the 
Commission has the possibility to put forward proposals on e.g. mandatory targets and 
several other issues touched upon in this report. Subjects are still open for discussions in 
the Directives and, as concluded in this thesis, there are room for improvements. The 
thesis provides recommendations for amendments of the Directives, but also for further 
EU initiatives to be taken. These findings contribute to the present and future debate on 
the future EU policy framework for renewable energy. 
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2. Method  
This chapter elaborates on the method used to answer the research question. This 
includes research steps, theoretical and empirical assumptions, demarcations made, use 
of empirical data and research design.  
 
2.1. Research Steps 
The method to assess the sufficiency of the Directive on the promotion of electricity 
produced from renewable energy sources in the internal electricity market and the 
Directive on the promotion of biofuels or other renewable fuels for transport, and to 
suggest follow-up actions, is divided into the following steps:  
 
In the first step, to set the basis for analysing the implementation of the RE Directives in 
Denmark, the general steps of implementing EU policies are identified. This includes 
elaborating on the different forms of EU policy. 
 
In the second step, the strategy of the EU on renewable energy and initiatives within 
electricity, heat and transport are examined. The main elements in the RE Directives are 
identified to set the context for the analysis of their implementation.  
 
In the third step, to assess the sufficiency of the RE Directives in promoting an 
increased share of renewable energy, the transposition and practical implementation of 
the Directives in Denmark are analysed. This includes a) conditions for implementing 
the Directives and b) legal and practical measures taken to implement the Directives. To 
give a broader perspective on methods to implement the Directives, the implementation 
in Denmark is compared with other EU Member States'. 
 
In the fourth step, based on the analysis of the implementation of the RE Directives in 
Denmark, relevant literature and interviews with central actors, the sufficiency of the 
Directives are discussed. This includes recommendations for EU follow-up actions to 
strengthen the Directives to promote an increased share of RE.  
 
2.2. Theoretical and Empirical Assumptions 
As illustrated in figure 1, this thesis takes its starting point in empirical observations i.e. 
the steps of implementing directives and the main elements in the RE Directives 
(research steps 1-2). The empirical observations are used to develop concepts and 
models to systemise the analysis of the implementation of the RE Directives in Denmark 
(research step 3). The empirical results i.e. the conclusion on the sufficiency of the RE 
Directives and recommendations for follow-up actions are then given (research step 4) 
based on findings in the analysis of the case study Denmark.  
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                               Figure 1 Research approach  
Concepts/models
Empirical
observations
Empirical
results
Case study
 
    Source: Inspired by Hay and Henriksen (2005) 
 
More thoroughly explained, based on the empirical observations the main elements in 
the Directives are identified, as well as two approaches to study the implementation of 
these: 
a) De jure, that is the legal transposition of policies 
b) De facto, that is the practical implementation and compliance with policies 
 
In the model chosen the sufficiency of the RE Directives are analysed by studying both 
the transposition and practical implementation. It is essential that the practical 
implementation is included. Merely studying the transposition would say little about the 
effect of the policies being implemented, and not take regard of the different national 
circumstances the policies are implemented in (e.g. present stage in the use of 
renewables, availability of resources etc.). Further, a number of central concepts in the 
Directives are identified e.g. RE targets, support schemes, administrative procedures etc. 
These are included in the analysis of the implementation of the Directives in Denmark. 
The sufficiency of the Directives is thus assessed, and recommendations given, on the 
basis of problems and possibilities identified in the implementation analysis. 
 
Instead, a theory about implementation deficits could have been the starting point of this 
thesis. Some theories explain implementation deficits merely by looking at the 
transposition of legislation into national law. Other theories explain deficits in 
implementation as caused by specific conditions in countries, such as a certain political 
structure, administrative traditions, adaptation pressures etc. Conclusions on the 
sufficiency of the policies would, based on these theories, be deduced from whether or 
not the conditions for implementation in the real world are as the conditions assumed in 
the theory for implementation success or failure. Policies differ widely in their scope and 
objectives. Using a general theory about implementation deficits would not say much 
about whether the RE Directives actually lead to measures to promote an increased use 
of renewable energy and if, or if not, why. Therefore, the above noted approach to study 
the policies is more adequate for the purpose of this thesis. The method makes it possible 
to identify possible problems empirically, instead of analysing foregone theoretically 
identified implementation problems.  
 
2.3. Empirical Data 
The empirical data used in this report is based on qualitative interviews, statistics and a 
wide number of legislative acts, EU Communications, position papers, action plans, etc.  
 18
Interviews have been conducted at two levels with the following stakeholders:  
 
European level 
To get background information on the development of the Directives, assessments of 
their sufficiency and discuss future initiatives: 
• European Commission, DG TREN, Karina Veum and Paul Hodson, Brussels    
• European Renewable Energy Council (EREC), Oliver Schäfer, Brussels, formerly assistant 
in the European Parliament for the rapporteur on the RES-E Directive and shadow 
rapporteur on the Biofuels Directive, member of the Parliament, Mechtild Rothem  
• European Wind Energy Association (EWEA), Christian Kjær, Brussels, formerly policy 
advisor for the Danish Wind Industry Association  
 
Denmark  
To analyse the measures taken to implement the Directives in Denmark and views on their 
effect: 
• Danish Wind Industry Association, Hanne Jersild 
• Elkraft System, Bjarne Crone Mortensen  
• Ministry of Transport and Energy, Lisa Bjergbakke 
 
The interviews have been semi-structured. They are used to identify the strengths and 
weaknesses of the Directives and provide valuable input for further action. Voice files of 
the interviews are enclosed on a CD with the exception of the interviews with Christian 
Kjær, EWEA, and Karina Veum, the Commission.  
 
Statistics on the consumption and production of energy in Denmark are based on 
statistics from the Danish Energy Authority. Other statistics used are mainly based on 
European Union sources. 
 
2.4. Analytic Scope   
The analytic scope describes the energy system in which the share of renewable energy 
sources is to be increased and it is elaborated why renewable energy is chosen as the 
main scope. The basic understanding of the energy system is illustrated in figure 2.   
 
         Figure 2 The energy system 
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Source: Inspired by Swisher et al. (1997: 6) 
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The first step in the energy system is extraction of energy sources10. After extraction, 
the energy source is converted to delivered energy in the second step conversion; 
examples include electricity, heating fuel, etc. Conversion technologies are e.g. 
refineries, power plants, photovoltaic cells etc. The delivered energy is then distributed 
to the consumer. In the last step, end-use, the delivered energy is through an end-use 
technology e.g. light bulb, automobile, oven, motor etc. able to provide the required 
energy service such as transportation, lightning, heating, cooking etc. (Swisher et al. 1997: 
5ff). 
 
A differentiation can be made between three sorts of actions having a positive effect on 
the performance of the energy system in terms of reducing greenhouse gas emissions 
and improving security of supply. These are: fuel switching, energy utilisation and 
energy efficiency/savings. Examples of the three actions and policies related to these are 
given in table 1 and indicated in figure 2 of the energy system. 
 
Table 1 Measures impacting the energy system 
Actions Examples Examples of related Directives 
- Shift in CHP plant from using coal to 
biomass or household waste  
Directive 2001/77/EC on the promotion of electricity 
produced from renewable energy sources in the 
internal electricity market. Fuel 
switching 
- Increased use of biodiesel blended with 
diesel  
Directive 2003/30/EC on the promotion of biofuels or 
other renewable fuels for transport  
- Cogeneration of Heat and Power (CHP)  Directive 2004/8/EC on the promotion of cogeneration Rational 
utilisation of 
energy 
- Optimising an industrial production 
process by reusing waste as energy or raw 
material in the process 
 
- Setting minimum efficient requirements  Directive 2000/55/EC on energy efficiency 
requirements for ballasts for fluorescent lighting 
- Labelling of household appliances  Directive 2002/40/EC on labelling of electric ovens 
Energy 
efficiency/ 
Savings 
- Use of energy taxes on e.g. heating fuels Directive 2003/96/EC on the taxation of energy products and electricity 
 
A shift to renewable energy directly affects the first part of the energy system. Rational 
utilisation of energy can take place in the conversion part of the system and in the 
industry. The third type of action energy efficiency/savings affects the last part of the 
energy system and aims at reducing the end-use of energy.  
 
The analytic scope of this thesis is the first type of action affecting the energy system, 
fuel switching. The aim is to shift from the use of fossil fuels to renewable energy 
sources. The promotion of energy utilisation and efficiency actions is not encompassed 
in this thesis, even though the demand for energy set the conditions for the supply. There 
is an estimated large potential for reducing energy consumption through rational energy 
utilisation and efficiency measures. Therefore, it is important to include these measures 
in any planning and regulation of the sector. However, I disagree with the Commission's 
claim in its Green Paper strategy for the security of energy supply stating: 
                                                 
10
 Energy sources can be categorised in depletable or renewable sources. Sources are considered 
depletable when their natural replacement would take many centuries e.g. petroleum, oil. They are 
considered renewable, if their use does not cause significant variation in their potential and they can be 
replaced in the short-term e.g. wind, biomass, biodegradable waste. Not all energy sources are extracted 
e.g. solar energy, wind energy etc. (Swisher et al. 1997:5ff) 
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 "The Union must rebalance its supply policy by clear action in favour of demand policy. 
The margins for manoeuvre for any increase in Community supply are weak in view of its 
requirements, while the scope for action to address demand appears more promising” 
(European Commission, 2000a: 4) 
 
The focus on the supply side is still important. Energy is necessary for the function of 
society and the demand for energy will not disappear. Demand side initiatives are often 
one-time achievements and savings can be absorbed by the development of new energy 
services. If the production continues to be mainly based on fossil fuels the emission of 
greenhouse gases as well as the dependence on imported fuels will not decrease, on the 
contrary. A continued focus on supply side initiatives is essential to avoid an innovation-
gab in the development of renewable technologies that in time could become 
competitive with conventional technologies. 
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2.5. Project Design 
The project design provides an overview of the project and shows the questions guiding 
for the different chapters. Research steps are indicated to the right of the table.  
 
Table 2 Project design 
Chapter Working questions Answer approach  Empirical data Expected result 
3. 
Implemen-
ting EU 
Policy 
- What is the legal basis 
for adopting EU RE 
policies? 
 
- What are the forms of 
EU policies? 
- What are the steps of 
implementing directives? 
Description of the 
types of EU 
legislation and the 
steps of 
implementation  
EU guide to the 
approximation of 
European Union 
Environmental 
legislation 
Conclusion on the 
characteristics of 
the RE Directives 
and identification of 
steps to implement 
them 
4.  
EU 
Renewable 
Energy 
Policy 
 
 
 
- What is the EU 
strategy on RE 
- What are the main 
elements in the RE -
Directives? 
- Is the EU able to reach 
RE targets? 
Support 
programmes and 
the RE strategy is 
elaborated.  
 
The RE Directives 
are examined to 
identify the main 
elements  
EU legislation, 
White Papers, 
Green Papers,  
Communications 
 
 
Overview of EU 
strategy on RE  
 
Identification of the 
elements in the RE 
Directives  
5. 
Conditions 
for 
Implement-
ting the 
RES-E 
Directive in 
Denmark  
- Which role does 
renewable energy play 
in Denmark historically 
and today? 
Examination of the 
regulation of the 
energy sector from 
the 1970s to today 
Energy plans, 
climate strategy 
legislation, 
statistics,  
interviews  
Setting the context 
in which the 
Directive is 
implemented 
6. 
Implemen-
ting the 
RES-E 
Directive in 
Denmark 
- What measures have 
been taken to implement 
the RES-E Directive? 
An examination of 
the transposition 
and the practical 
implementation of 
the Directive 
Legislation, 
reports, statistics,  
interviews  
Discussion on the 
sufficiency of the 
Directive in leading 
to initiatives 
promoting an 
increased share of 
RES-E 
7. 
Implemen-
ting the 
Biofuels 
Directive in 
Denmark 
- What measures have 
been taken to implement 
the Biofuels Directive? 
An examination of 
the transposition 
and the practical 
implementation of 
the Directive 
Legislation, 
reports, statistics, 
interviews 
Discussion on the 
sufficiency of the 
Directive in leading 
to initiatives 
promoting an 
increased share of 
biofuels 
8.  
Recommen-
dations for 
Follow-up 
Action 
 
 
- Which follow-up 
actions should be 
initiated by the EU to 
strengthen the RE-
Directives to promote an 
increased use of RE? 
Sum-up on the 
analysis of the 
sufficiency of the 
Directives, based 
on this discuss 
specific follow-up 
actions 
EU legislation, 
reports, position 
papers, interviews  
Recommendations 
to strengthen the 
Directives  
9. 
Recommen-
dations for 
Other EU 
Action 
- Which other EU 
initiatives could impact 
the overall promotion of 
RE? 
Examination of 
additional initiatives 
to cover an overall 
increase in the use 
of RES  
EU legislation, 
reports, interviews, 
position papers 
Recommendations 
on how other 
Community policies 
could reinforce RE 
10. 
Conclusion 
- Return to the research 
question  
Summarise the 
main conclusions 
  
 
 
  Step 4 
  Step 3 
 Step 2 
 Step 1 
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3. The Implementation of EU Renewable Energy Policy 
This chapter introduces the legal basis for renewable energy policies and the different 
forms of EU policy. Implementing EU policies in Member States includes different steps 
depending on the legislation in question. Identifying the main elements of implementing 
directives helps structure the analysis of the RES-E and Biofuels Directives. 
 
3.1. Legal basis for EU Renewable Energy Policy 
EU policy has to be based on a provision in a Treaty. The legal basis for the Directives 
on RES-E and Biofuels are provision 175(1)11 of the Treaty establishing the European 
Community (EC)12. This article sets the legal basis for environmental action. Measures 
based on this article must aim to meet the objectives referred to in article 174 of the 
Treaty, which prescribes the objectives and principles of EC environmental policy (OJ, 
2002: art. 174; art 175(1)). The Council must adopt proposals based on article 175 
unanimously, if measures are "significantly affecting a Member State's choice between 
different energy sources and the general structure of its energy supply" (OJ, 2002: art. 175 
(2)). There is no single provision for adopting legislation on energy. These can for 
example be adopted with legal basis in article 95 on the internal market, or with basis in 
article 175(1), as the RE Directives.  
 
The legal basis will change if the European Constitution goes through the national 
referendums and by adoption in the Parliaments enters into force. The Constitution 
contains a new article on energy (Part III, section 10, art. 256), which mentions promoting the 
development of new and renewable forms of energy (OJ, 2004 C310/47). This article 
provides a new basis for adopting renewable energy and energy efficiency policy, but it 
also states that to reach objectives "Such European laws or framework laws shall not 
affect a Member State's right to determine the conditions for exploiting its energy 
resources, its choice between different energy sources and the general structure of its 
energy supply, without prejudice to Article III-234(2) (c)". In this case the proposal has 
to be adopted unanimously (OJ, 2004: Part III, section 10, art. 256). Also, renewable energy 
legislation can be adopted to reach environmental objectives in the Constitution, based 
on article III-234(2)(c). However, still unanimously by the Council if measures are 
evaluated to affect the Member States' choice between different energy sources (OJ, 2004: 
Part III, art. 234(2)(c)).  
  
Strictly speaking, when referring to European Union policies, in some cases, reference 
should be made to European Community policies. The EU was created when the 
Maastricht Treaty entered into force in 1993 and encompasses both the EC (whose 
powers and institutional arrangements are in the EC Treaty) and broader mechanisms for 
policy development and co-ordination among Member States. The legal basis for 
environmental legislation is in the EC Treaty and only within this may legislation that 
binds Member States be based (http://europa.eu.int/comm/environment/guide/contents.htm). The 
Directives on RES-E and Biofuels are as mentioned adopted on basis of the EC Treaty, 
                                                 
11
 Since the Amsterdam Treaty entered into force in 1999 the text of the EC Treaty has been renumbered. 
Art. 175(1) was previously numbered 130S 
12
 The EC Treaty entered into force 1 July 1987 
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but for simplicity the term EU renewable energy policies or EU renewable energy 
directives are used13. 
 
3.2. The Forms of EU Policy 
European policies can be divided into three forms: directives, regulations, and decisions. 
 
Directives are directly binding on Member States, but often flexible to take into account 
different national and administrative traditions. This implies States have discretion to 
decide how they align legal and administrative systems. Directives can contain 
requirements that take into account the specific conditions of a Member State. 
Provisions requiring Member States to gather information and report do not have to be 
transposed into binding national legislation. The term framework directives are used for 
directives setting out general principles, procedures and requirements for legislation in 
different sectors (http://europa.eu.int/comm/environment/guide/contents.htm). 
 
Regulations are directly binding on Member States and superior to any conflicting 
national law. They are not transposed into national law since they are to be applied 
directly by national courts and national administrative body. This form is usually used 
when a unified system is needed, the purpose is precise, as are the requirements to the 
Member States (http://europa.eu.int/comm/environment/guide/contents.htm).  
 
Decisions are individual legislative acts directly binding for the parties to whom they are 
addressed. They are usually very specific in their scope and can be used for specifying 
detailed administrative requirements or update technical aspects of regulations or 
directives (http://europa.eu.int/comm/environment/guide/contents.htm). 
  
3.3. Elements of Implementing Directives 
The implementation of Directives contains three main elements. The first element is 
transposition. By a certain date Member States must transpose the directive i.e. adopt 
the necessary laws, regulations and procedures to incorporate the requirements of the 
directive. The second known as practical application/implementation is to provide the 
necessary institutional capacity and budgets to carry out the directives. Finally, the third 
element enforcement should ensure the law is complied with by providing the necessary 
controls and possible penalties (http://europa.eu.int/comm/environment/guide/contents.htm).   
 
To transpose a directive into national law the first step by national governments are to 
analyse and compare the directive in question with existing national legislation, 
determine the state of conformity and which possible modifications of existing 
legislation or new laws are necessary. Next the national government shall determine the 
choice and content of national measures. Directives are as mentioned often designed to 
be flexible and implemented in ways that take account of specific national 
circumstances. Taking binding measures in accordance with objectives in the directive is 
fully the responsibility of Member States. Some directives are more specific than others 
                                                 
13
 In this respect, if the Constitutional Treaty is adopted, the current EU and EC Treaties will be merged 
and everything will become EU (CEPS, 2005:5) 
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and Member States must transpose precise requirements, this is e.g. the case for 
directives prohibiting the use of a certain substance or setting minimum quality 
standards to a product. Member States have more freedom when directives allow a wider 
scope for different national actions. Actions taken to implement directives are thus often 
very dependent on the unique legal, economic and political circumstances in Member 
States (http://europa.eu.int/comm/environment/guide/contents.htm).  
 
A competent authority with overall responsibility for implementation of the directive 
must be designated, normally public bodies or agencies. Competencies on 
implementation can be divided between different institutions at the same level or at 
different levels (national, regional and local) (http://europa.eu.int/comm/environment/ 
guide/contents.htm).  
 
The Member States must then determine, to ensure practical implementation, the need 
for institutional capacity. For example, will practical application of the directive imply 
changes to institutions, procedures and standards and are guidelines and training of staff 
necessary? Responsible ministries should, besides institutional needs, also consider 
financing of administration and investments. Consideration on enforcement should be 
included to ensure the directive is properly implemented and objectives achieved 
(http://europa.eu.int/comm/environment/guide/contents.htm).  
 
The Capacity Development Initiative (CDI14) divides capacity into three levels useful for 
clarifying the use of the concept, these are:  
• Systemic capacity: The legal and regulatory framework, the placement of institutional 
responsibilities, public accountability. E.g. transposition of a directive into national law. 
• Institutional capacity: Practical implementation of the policies, presence of relevant 
structures, economical and human resources, access to information, good management 
skills and a transparent administration.  
• Individual capacity: This type of capacity is the one, which is necessary to identify and 
solve problems, including skills, knowledge etc. E.g. skills of employees in the 
administration authorising RE plants. 
(GEF-UNDP 2000:63). 
 
When analysing the implementation of the RE Directives emphasis in this thesis is on 
institutional capacity, but, also the systemic, i.e. transposition of the Directives, is 
included, whereas a detailed analysis of individual capacity is not. 
 
3.4. Implementing the RE Directives  
It can be useful to distinguish between vertical and horizontal legislation. Policies are 
vertical when they are sector specific and horizontal when they can be integrated in, as 
well as impacted by, policies in other sectors. This is illustrated in figure 3 where the 
pink circle illustrates vertical legislation and the two blue circles horizontal.  
 
 
                                                 
14
 CDI is a strategic partnership developed by Global Environment Facility (GEF) and United Nations 
Development Program (UNDP) 
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Figure 3 Vertical and horizontal legislation 
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The RE Directives are horizontal policies as they also interrelate to policies in other 
sectors e.g. agricultural, waste, competitiveness policy, etc. For instance, in agricultural 
policy financial support for the growing of energy crops on set-aside land can support 
renewables. At the European level a specific example of horizontal legislation, which 
also can affect the use of renewable energy sources, is the emission trading scheme 
impacting both the energy and industrial sectors. 
 
This is to show that to analyse the implementation of the RE Directives considerations 
also have to be taken on how the renewable energy policies are integrated or related with 
other policies adopted at the EU level. This also relates to national policies, but 
extensive analyses of the impact of all relevant Danish policies on the implementation of 
the Directives are not included.  
 
In sum, implementation of policies thus varies 
according to the type of legislation. It is essential to 
include both the legal and practical implementation. 
Focusing merely on legal transposition would say little 
about actual measures taken to implement the 
Directives, and the effect of these. Analysing the 
practical implementation of the Directives in Denmark 
includes the institutional capacity present to implement 
the Directives and whether specific actions are taken to 
carry out the law. Figure 4 simplified illustrates 
elements to include when analysing the implementation 
of Directives, as well as the relation between the 
European, national and local levels. As the Directives 
obligates the Member States, not citizens, institutions 
or companies, the enforcement element is not 
applicable in the analysis of the RE Directives.   
 
Besides the level of action taken to transpose and practically implement the Directives, 
the analysis of implementing the Directives in Denmark is also considered against the 
background in which the Directives are implemented (e.g. level of current utilisation of 
RES, effect of prior regulation of the energy sector, availability of renewable energy 
sources, etc.). 
Figure 4 Implementing EU 
directives 
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4. EU Renewable Energy Policy 
The advantages of promoting renewable energy is recognised by the EU in view of 
security of supply and climate change challenges. It is also stressed that renewable 
energy contributes to improved air quality, create new business, employment and rural 
development. An increase of renewable energy in the EU energy mix is recognised as 
contributing to the objective set by the European Council of Lisbon: "to become the most 
competitive and dynamic knowledge-based economy in the world, capable of sustainable 
economic growth with more and better jobs and greater social cohesion” (European 
Commission, 2004a: 39). The purpose of this chapter is to examine the EU framework for 
promoting renewable energy sources. This encompasses examining the RES-E and 
Biofuels Directives to identify the elements to include when analysing their 
implementation in Denmark.  
 
4.1. EU Renewable Energy Policy  
Increasing the use of renewable energy sources faces some difficulties. First of all, the 
availability of renewable energy sources is essential for an increased use of RE. There 
are geographical variations limiting potential in some countries, e.g. variations in the 
incidence of wind, sun and biomass. The production of biomass must also compete with 
other land uses. Secondly, the possibility to supply the energy produced from RES is a 
prerequisite, requiring adequate infrastructure and access to the grid. Another issue is 
costs. Many forms of renewable energy, e.g. biomass electricity and biofuels, are far 
from competitive with production based on fossil fuels15. One of the main barriers to the 
deployment of renewable energy today is thus access to the market and infrastructure. 
The development of competitive technologies is crucial. The external costs of 
conventional fuel production are currently far from fully internalised in the electricity 
prices, still necessitating support to renewables. It is because of these difficulties, and the 
political wish to promote renewable energy, among others, to meet objectives on climate 
change and security of supply, that initiatives at the EU level have been taken.  
 
Back in 1986 a Council resolution highlighted the promotion of renewable energy as one 
of the Community's energy objectives (Energy Policy, 2005: 966)16. Efforts concentrated on 
RTD programmes and the European Parliament continuously argued for an action plan 
to promote renewable energy. In the Commission White Paper from 1995 "An Energy 
Policy for the European Union" the three main objectives for the Community energy 
                                                 
15
 In the Commission Communication on the Share of Renewables in EU following figures are stated for 
electricity generation: “Wind energy – the facts” (European Wind Energy Association, 2004) gives costs 
for the best wind power generation of the order of 4 to 5 €-cents per kWh. “Renewables for power 
generation” (International Energy Agency, 2003) gives costs for photovoltaic power of at least 17 €-cents 
per kWh; and costs for biomass electricity plants of 7 €-cents per kWh or more. Costs can be reduced 
when biomass is used in combined heat and power plants (down to 5 to 6 €-cents per kWh) or for co-firing 
with fossil fuels, where investment costs on the power cycle are avoided (down to 2-4 €-cents per kWh). 
For comparison, the wholesale cost of electricity produced by conventional power plants is currently 
around 3 €-cents per kWh. The Commission’s communication on “Alternative fuels for road 
transportation and on a set of measures to promote the use of biofuels” (COM (2001) 547) quotes costs of 
the order of €500/1000 litres for biofuels, compared with €200-250/1000 litres for oil-based fuels at 
USD30/barrel (European Commission, 2004a: 10) 
16
 Original source: Council Resolution of 16 September 1986, published in the Official Journal (OJ C 241 
of 25.09.1986, p. 1)  
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policy were identified: improved competitiveness, security of supply and protection of 
the environment. Renewable energy was recognised as a factor to help achieve these 
objectives and a strategy for renewable energy was proposed and cited in the indicative 
work programme attached to the White Paper (European Commission, 1997:6)17. Finally, in 
1997 the White Paper "Energy for the Future - Renewable Energy Sources of Energy - 
White Paper for a Community Strategy and Action Plan" came. This Community 
strategy confirms an indicative target of a 12% share of renewable energy sources 
in total energy consumption by 2010. The 12 % target is for EU-15 only and does not 
apply for new Member States (European Commission, 1997: 9; Veum, 11.02.05). A campaign 
aimed at promoting renewable energy in different sectors is outlined in the White Paper 
strategy. Proposed activities are: a) 1.000.000 Photovoltaic (PV) systems, b) 10.000 MW 
wind power capacity, c) 10.000 MWth Biomass and d) Integration of RE in 100 
Communities (European Commission, 1997:30). 
 
Besides the RE White Paper, main drivers behind Community initiatives on renewable 
energy are the energy strategy set in the "Green Paper Towards a European Strategy for 
the security of energy supply" (2000) and the climate change strategy set in the 
"European Climate Change Programme" (2000). 
 
In the Green Paper on security of supply the need for demand-management, changes in 
consumer behaviour, and the value of taxation measures to steer demand is highlighted. 
Concerning supply, focus is on the development of new and renewable energies to 
reduce import dependency, leaving the nuclear option open (European Commission, 2000a: 
4). Within transport the objective of a 20% substitution by alternative fuels in the road 
transport sector by 2020 is introduced (European Commission, 2000a: 77). Synergies between 
solutions to ensure security of supply and off-set emissions of greenhouse gases are 
stressed in the strategy, supporting the use of renewable energy sources18.  
 
June 2000 the European Commission launched the "European Climate Change 
Programme" (ECCP) to identify and establish the missing elements of an EU strategy to 
implement the Kyoto Protocol (European Commission, 2000c: 5ff).  In the first phase of the 
ECCP (2000-2001) a number of working groups were formed to give recommendations 
on options for reducing the emission of greenhouse gases in a cost-effective way, one of 
these also focusing on renewables19 (http://europa.eu.int/comm/environment/climat/eccp.htm).  
 
 
                                                 
17
 Original source: European Commission ”An Energy Policy for the European Union”  (COM(95) 682 of 
13.12.1995) 
18
 The environmental objectives of EU energy policy, as detailed in the Commission communication on 
environmental integration within Community energy policy (1998) also support the use of renewable 
energy sources. Objectives are to: reduce the environmental impact of the energy production and use; 
promote energy savings and energy efficiency; and increase the share of production and use of cleaner 
energy (European Commission, 1998) 
19
 The 6 working groups set up were: flexible mechanisms (emission trading, JI and CDM), energy supply 
with renewable energy and CHP in focus, energy consumption, transport, industry, and research. On the 
basis of the findings of the groups, the Commission put forward three broad measures to offset climate 
change: an Action Plan for the ECCP, proposal for ratification of the Kyoto Protocol and proposals for 
emissions trading (European Commission, 2001a) 
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The second phase of the ECCP (2002-2003) has as prime task to facilitate the actual 
implementation of the priorities found in the first phase20. Studies are also continued on 
specific actions that need further analysis, here among the promotion of renewables in 
heating applications (European Commission, 2003b: 27; 50-53). 
 
Two legislative proposals have been adopted on RE, the ones examined in this thesis:  
• The Directive on the promotion of electricity produced from renewable energy     
sources in the internal electricity market (2001/77/EC)  
• The Directive on the promotion of biofuels or other renewable fuels for transport 
(2003/30/EC)  
 
4.2. Promotion of Electricity Produced from Renewable Energy 
The 1997 White Paper on renewable energy proposed that a directive on electricity 
produced from renewable energy sources should be published in 1998. The renewable 
electricity proposal was subject to the co-decision procedure21. Due to long discussions 
on the definition of renewable energy, targets and harmonisation of support schemes, the 
Directive on the promotion of electricity produced from renewable energy sources was 
not adopted until 2001 (Energy Policy, 2005: 966).   
 
The purpose of the RES-E Directive is to increase the share of electricity production 
based on renewable energy and to create the basis for a future framework thereof 
(2001/77/EC: art. 1). Member States had to bring this Directive into force by 27 October 
2003. Renewable energy sources are defined in article 2 of the Directive as "non-fossil 
energy sources (wind, solar, geothermal, wave, tidal, hydropower, biomass, landfill gas, 
sewage treatment plant gas and biogases)" (2001/77/EC: art. 2). 
 
Indicative targets 
An indicative target is set in the Directive to reach 22.1% of total EU-15 gross 
electricity consumption from renewable energy sources in 2010 (2001/77/EC: art. 3.4). 
The new Member States recently adopted the 2001 Directive. In the Accession Treaty, 
published April 2003, national targets were adopted for the new Member States. The 
total renewable electricity target for EU-25 is 21% of overall electricity 
consumption by 2010 (European Commission, 2004a: 11). Member States shall take 
appropriate steps to ensure an increase in the consumption of electricity produced from 
                                                 
20
 In the second phase the working groups set are: flexible mechanism (with focus on JI and CDM), 
agriculture, sinks (mitigation potential of increased use and management of agricultural soils), and forest 
related sinks. Some initiatives from the first phase are already completed, such as the proposal for 
emission trading, proposal for promotion of biofuels, and a communication regarding vehicle taxation. 
(European Commission, 2003b: 27) 
21
 “In the co-decision procedure, Parliament and the Council share legislative power. The Commission 
sends its proposal to both institutions. They each read and discuss it twice in succession. If they cannot 
agree on it, it is put before a "conciliation committee", composed of equal numbers of Council and 
Parliament representatives. Commission representatives also attend the committee meetings and 
contribute to the discussion. Once the committee has reached an agreement, the agreed text is then sent to 
Parliament and the Council for a third reading, so that they can finally adopt it as law.” 
(http://europa.eu.int/institutions/decision-making/index_en.htm) 
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renewable energy sources. These steps shall be in agreement with the national indicative 
targets the Member States must adopt according to article 3 of the Directive. The 
national targets shall be set as a percentage of electricity consumption to be based on 
renewable energy sources by 2010 (2001/77/EC: art. 3.1; 3.2). For details on Member State 
targets see annex B. Member States had to by 27 October 2003 report on measures taken 
or planned to reach these targets. On this basis the Commission should assess and report 
not later than 27 October 2004 to what extent: 
• "Member States have made progress towards achieving their national indicative 
targets, 
• the national indicative targets are consistent with the global indicative target of 
12 % of gross national energy consumption by 2010 and in particular with the 
22.1% indicative share of electricity produced from renewable energy sources in 
total Community electricity consumption by 2010" (2001/77/EC: art 3.4) 
 
If the Commission finds that national targets are inconsistent with the overall target, the 
Commission can propose mandatory targets (2001/77/EC: art 3.4). Figure 5 shows 
renewables as share of electricity consumption (%) in EU-25 in 2001 and the Member 
States' indicative national targets. The contribution of renewable energy to the gross 
electricity production grew from 12% in 1990 to 14% in 2001 in EU-25 of which the 
largest amount comes from large-scale hydropower (EEA, 2004c: 17).  
 
Figure 5 Renewable energy sources as a share of electricity consumption in EU-25 in 2001 
 
 
Source: European Environment Agency (EEA, 2004c: 17) 
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Practical requirements 
Besides setting national indicative targets, the Directive lays down some practical 
requirements for Member States and the Commission to fulfil: 
• The implementation of efficient support schemes (art. 4), 
• Issuing guarantees of origin (art. 5), 
• Removal of administrative barriers (art. 6), 
• Guarantee fair grid access (art 7).  
(2001/77/EC) 
 
Support schemes should ensure stable investment conditions. The Commission shall in 
a report not later than 27 October 2005 evaluate on the support given in Member States 
when a producer of electricity receives direct or indirect support on the basis of 
regulations issued by the public authorities. This is evaluated as to whether the 
mechanisms restrict trade, cost effectiveness of support schemes, and experiences gained 
with application and coexistence of different mechanisms. On the basis of this 
evaluation the Commission can accompany the report with a proposal for a harmonised 
Community framework for support schemes for electricity produced on renewable 
energy sources (2001/77/EC: art. 4.1; 4.2).    
 
A system for guarantees of origin has to be implemented in the Member States by 27 
October 2003. The guarantee of origin provision is intended to facilitate trade in 
renewable energy between Member States. A guarantee shall ensure that the origin of 
electricity produced from renewable energy sources can be guaranteed according to 
objective, transparent and non-discriminatory criteria laid down by Member States. It 
has to specify the energy source the electricity was produced from, the date and place of 
production and should enable producers to show that the electricity they sell are 
produced on renewable sources. Further, Member States have to designate the competent 
body to issue the guarantees and establish a reliable system. The guarantees should be 
mutually recognised by Member States. The Commission shall in a final report on 
implementation of this Directive by 31 December 2005 consider the methods of Member 
States and the possibility for common rules (2001/77/EC: art. 5; 8).  
 
The role of guarantees of origin in the calculation of progress towards national targets 
needs to be clear. The clarification relates to under which conditions a Member State can 
count imported electricity as contributing to the achievement of its national RE target. 
The national targets are set in terms of the production of electricity from renewable 
sources as a percentage of total national electricity consumption, national consumption is 
defined as national production plus imports minus exports (2001/77/EC: Annex). Import 
from outside the EU cannot help Member States meet their targets, but concerning 
import from within EU the situation is not as clear. The Commission applies the 
following principle to avoid double counting and assess whether targets are met: 
"A Member State can only include a contribution from import from another Member State 
if the exporting state has accepted explicitly and stated on a guarantee of origin, that it 
will not use the specified amount of renewable electricity to meet its own target and 
thereby also accepted that this electricity can be counted towards the importing Member 
Stare's target" (European Commission, 2004a: 18)  
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Regarding administrative procedures, Member States have to evaluate their existing 
legislative and regulatory framework on authorisation procedures or other procedures 
laid down in article 4 of directive 96/92/EC "concerning common rules for the internal 
market in electricity"22, which are applicable to production plants for electricity 
produced from RES. This evaluation must consider the reduction of regulatory and non-
regulatory barriers to the increased use of renewable sources in electricity production, 
streamlining and expediting procedures, ensure that rules are objective, transparent and 
non-discriminatory, and take into account differences between renewable energy sources 
(2001/77/EC: art. 6.1). Member States had to by 27 October 2003 report on their evaluation 
and actions taken. On this basis the Commission shall in their final report by 31 
December 2005 assess best practices (2001/77/EC: art. 6.2; 6.3). 
 
The last practical requirement concerns the guarantee of fair grid access. Member 
States shall ensure that the Transmission System Operators (TSO) and Distribution 
System Operators (DSO) guarantee the transmission and distribution of electricity based 
on RES. The possibility to provide priority access to electricity based on RES is given. 
Regarding costs of technical adaptation to the grid, Member States may require the TSO 
and DSO to in full or in part bear these costs. In the report of 27 October 2003 Member 
States also had to consider measures taken to facilitate access to the grid system 
(2001/77/EC: art. 7.1; 7.7). 
 
The final report by the Commission shall be based on all the reports required of Member 
States in the Directive. The first report shall be presented the 31 December 2005. 
Thereafter every five years a summary report on implementation of this Directive shall 
be presented, considering progress made in meeting RE targets, existence of 
discrimination between different sources, impact of public support, and progress in 
internalising the external costs of electricity based on fossil fuels (2001/77/EC: art. 8).  
 
There are no requirements stipulating how Member States shall increase their share of 
renewable energy electricity. This might not continue if the Commission, based on its 
evaluations, decides to propose a harmonised Community RES-E support scheme and 
the Council and the European Parliament adopt such a proposal. 
 
4.3. Promotion of Biofuels or Other Renewable Fuels for Transport 
The first commitment in the EU given to biofuels was in the Council Decision of 13 
September 1993 calling on Member States to secure a market share of 5% of total fuel 
consumption by motor vehicles from renewable energy sources biofuels by 2005 
(93/500/EEC: Annex 1, C). However, not much action was taken following. 
  
Not before 2003 was the Directive "on the promotion of biofuels or other renewable 
fuels for transport" (2003/30/EC) adopted, following the Communication "on alternative 
fuels for road transportation and on a set of measures to promote the use of biofuels" 
(2001) in which the Directive is proposed. This Communication highlights the large 
                                                 
22
 Article 4 of Directive 96/92/EC states "For the construction of new generating capacity, Member States 
may choose between an authorisation procedure and a tendering procedure. Authorisation and tendering 
must be conducted in accordance with objective, transparent and non-discriminatory criteria." 
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dependency of the European transport sector on oil and the need to reduce greenhouse 
gas emissions. Three potential alternative fuels are mentioned: biofuels in the short-term, 
and natural gas and hydrogen in the longer (European Commission, 2001b: 2-3). Biofuels are 
not considered a long-term solution due to the limited availability of land to grow crops 
for biofuels. But, as biofuels can be used in existing vehicles and distribution systems, 
unlike natural gas, they are to be promoted in the short and medium-term (European 
Commission, 2001b: 8).   
 
 
The purpose of the Biofuels Directive is to increase the share of biofuels or other 
renewable fuels in order to replace the use of diesels or petrol for transport purposes, 
contributing to objectives within climate change and security of supply (2003/30/EC: art. 1). 
Biofuels are defined as "liquid or gaseous fuel for transport produced from biomass" 
and biomass defined as "the biodegradable fraction of products, waste and residues 
from agriculture (including vegetal and animal substances), forestry and related 
industries, as well as the biodegradable fraction of industrial and municipal waste". By 
other renewable fuels for transport is meant fuels originating from renewable energy 
sources as defined in the RES-E Directive (2003/30/EC: art. 2). 
 
According to article 3 of the Directive biofuels may be made available in the following 
forms: 
• Pure biofuels or at high concentration in mineral oil derivatives 
• Biofuels blended in mineral oil derivatives, in accordance with the appropriate European 
standards describing the technical specification for transport fuels (EN 228, EN 590) 
• Liquids derived from biofuels such as ETBE (ethyl-tertio-butyl-ether) where the percentage 
is as specified in article 2 (2)23 
 
The Directive stipulates that Member States shall set national indicative targets to raise 
the share of biofuels in their transport fuel market. These shall be based on the reference 
values of an increase to 2 % by 2005 and 5.75 % by 2010 of the share of biofuels in 
diesel and petrol for transport purposes calculated on the basis of energy content 
(2003/30/EC: art. 3.1). Moreover, Member States shall: 
• Monitor the effect of the use of biofuels in diesel blends above 5 % 
• Consider the overall climate and environmental balance of the various types and may give 
priority to fuels showing a good cost-effective environmental balance 
                                                 
23
 ETBE is produced on the basis of bioethanol. The percentage by volume of bio-ETBE that is calculated 
as biofuels is 47% according to article 2 (2) of the Biofuels Directive (2003/30/EC) 
Fact Box 1 The two most commonly used biofuels in Europe 
Bioethanol is mostly produced by fermentation from grains rich in sugar or starch e.g. cereal crops, 
sugar beet and sorghum plants. It can be blended with conventional petrol, usually an addition of 
5%, without needing to modify the engine. A modified engine can run on 85% ethanol blend as well 
as pure ethanol  
Biodiesel is mainly produced from oil crops e.g. rapeseed and sunflower. Biodiesel is usually used 
as a 5% additive in compression-ignition diesel engines, as 30 % blend in e.g. city busses or in its 
pure form in modified engines. 
Source: European Commission (2004b: 5) 
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• Ensure that information is given to the public on the availability of biofuels and other 
renewable fuels. Member States shall clearly label biofuel for blends in excess of 5% at the 
point of sale 
(2003/30/EC: art. 3) 
 
Regarding implementation of this Directive, Member States shall report to the 
Commission before 1 July each year on measures taken to promote biofuels and other 
renewable fuels, national resources allocated, total sales of transport fuel, and the share 
of biofuel. In the first report by July 2004 the national indicative target shall be 
indicated. Any differentiation from reference values must be justified referring to e.g. 
availability of resources, amount of resources allocated to the production of biomass for 
energy uses other than transport, or resources allocated to other transport fuels based on 
renewable sources (2003/30/EC: art. 4.1). By 31 December 2004, at the latest, Member 
States shall bring into force the laws, regulations and administrative provisions 
necessary to comply with this Directive (2003/30/EC: art. 7).  
 
The Commission is required to report on progress made in the use of biofuels in Member 
States by the end of 2006, and every two years thereafter. If the evaluation concludes 
that indicative targets will not be met for reasons that are unjustified, the Commission 
shall put forward proposals that “address national targets, including possible mandatory 
targets, in the appropriate form” (2003/30/EC: art. 4.2).  
 
The directive “restructuring the Community framework for the taxation of energy 
products and electricity” reinforce the implementation of the Biofuels Directive. Article 
16 of the taxation directive enables Member States to apply reduced taxation or 
complete tax exemption on all biofuels, both pure and low-blend, which are sold within 
the EU as from 1 January 2004. A tax exemption or reduction can be granted as part of 
programmes drawn up nationally. These programmes are to run over a maximum six-
year period. They can be extended, on the basis of decisions at national level, up until 31 
December 2012 (2003/96/EC: preamble 26; art. 16).  
 
The directive relating to the quality of petrol and diesel fuels can limit the use of 
biofuels, as it limits blending of biofuels in petrol and diesel (98/70/EC). A specification 
on maximum 5 % bioethanol addition in petrol is set in the fuel quality directive and the 
CEN standard EN 22824. Larger amounts can be added, but then it is not possible to refer 
to the EN 228 standard. To meet the standard on diesel EN 590 a maximum of 5% 
biodiesel can be blended25 (98/70/EC: Annex III and IV). These factors are taken account for 
in directive 2003/17/EC "amending Directive 98/70/EC relating to the quality of petrol 
and diesel fuels". This directive requires the Commission to review the fuel 
specifications in Annex III and IV of directive 98/70/EC. In this regard the need to 
encourage biofuels as well as the need to introduce modifications to parameters in the 
fuel specifications are to be considered (2003/17/EC: art. 9.1(g)).  Higher blending limits 
could improve the situation for biofuels, but there are different technical considerations 
                                                 
24
 The European Standard Organisation (CEN) specifies standards for automotive fuels in EU. For petrol 
the standard is EN 228, for diesel EN 590. These standards are more specific on the qualities of fuels and 
supplement the fuel quality Directive 
25
 CEN has formalised a European biodiesel fuel quality standard for Fatty Acid Methyl Ester (FAME) for 
use as fuel for diesel engines. The standard is titled "prEN 14214"  
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to include. By the end of 2005 the Commission will give its recommendations 
(2003/17/EC: art. 9; European Commission, 2004a: 39). Annex C lists the fuels specifications in 
directive 98/70/EC on fuel quality of petrol and diesel.  
 
Fuel efficiency improvements can positively affect the share of biofuels since they 
reduce the overall amount of fuel to be substituted. The Council adopted in 1996 a CO2 
emission target of 120g CO2/km for new cars by 2005 and 2010 at the latest26. This 
corresponds to an average of 35% reduction in fuel consumption of new cars compared 
to the 1995 level (European Commission, 2001b: 4). 
 
During negotiations about the Biofuels Directive the industry group, but also 
environmental groups led by among others the World Wide Fund for Nature, disputed 
that biofuels will have an overall positive impact on the environment. The European 
Petroleum Industry Association lobbied hard against mandatory targets, as firstly 
proposed by the Commission (Walsh, 2002:14).  
 
The reason for the opposition by the environmental groups is that some environmental 
problems are related to the use of biofuels. It is indicated that to meet the 5.75% target in 
the Directive, biofuel crops would take up between 4%-13% of the total agricultural area 
in EU-25. This increased demand for land impacts the emission of CO2, as CO2 is 
released from the soil when organic matter is mineralised. Fallow land and grassland 
have large quantities of organic matter and will release more CO2. If crops are grown on 
long term fallow land it will possibly negate the CO2 benefit from switching to biofuels 
for many years. From a CO2 perspective also the diversion of land used for other energy 
crops than to transport should not be encouraged, since these crops have a greater 
potential for reducing CO2. The reason is that energy is used to convert the biomass to 
appropriate fuels, which lowers the energy yield, compared to burning the biomass 
directly in a power plant. Further, intensive production of energy crops on farmland can 
affect biodiversity (EEA, 2004d: 3).  
 
4.4. Promotion of Heating Produced from Renewable Energy   
There is no legislation in place on renewable heat production. In the first phase of the 
European Climate Change Programme the idea of a directive on promoting heating 
produced from renewable energy (the RES-H Directive) was proposed, modelled on the 
format of the RES-E Directive (European Commission, 2001c). A report ordered by the 
Commission had the purpose to weight the relevance of a RES-H Directive against other 
policies on the same subject. The conclusion of this report was that before composing a 
directive the Commission should prepare a Communication setting an overall strategy to 
promote RES-H, possibly with indicative targets, time planning, an impact analysis of 
related directives and announcement of a review of the strategy in 2005. On this basis it 
should be decided whether a separate RES-H Directive is needed (VHK, 2002: 2; 7). A 
heating Communication has not been developed, although mentioned as an aim in the 
Second ECCP Progress Report "Can we meet our Kyoto targets?" (2003). Instead, studies on 
                                                 
26
 The target is mainly implemented through an agreement with the European Car Manufacturers (ACEA) 
to achieve a maximum 140 g CO2/km by 2008 (European Commission, 2001b: 4) 
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renewables in heating applications are included in the second ECCP (European Commission, 
2003b: 50-53). 
 
The following legislation impact RES-H:  
 
Directive on RES-E (2001/77/EC) 
The RES-E Directive defines renewable energy sources, but leaves out "ambient heat". 
Ambient heat can besides geothermal heat also include heat from (exhaust) air or water 
(ground water or surface water). With use of heat pumps ambient heat can be elevated to 
temperature levels used for space heating or tap water production. Targets, support 
schemes etc. for RES-E could benefit RES-H, but only when the green electricity comes 
from CHP plants (VHK, 2002: 26).  
Directive on the energy performance of buildings (2002/91/EC) 
The building directive might contribute to promote the use of renewable energy sources. 
It introduces a common methodology for the calculation of integrated energy 
performance of buildings, including use of renewable energy supply (2002/91/EC: Annex). 
Further renewable energy is to be considered in the required assessment of alternative 
systems in the construction of new large buildings (2002/91/EC: art. 5). But, in fact this 
directive will first of all have an effect on efficiency measures in new buildings and 
large existing buildings (greater than 1000 m2). 
Directive on the promotion of cogeneration (2004/8/EC) 
The CHP directive aims to increase the share of high-efficiency cogeneration. The 
directive promotes renewable energy cogeneration at the same terms as it promotes 
fossil fuel cogeneration. The focus on high-efficiency cogeneration might give some 
advance for renewable energy sources though, because reference values for CHP from 
renewables are favourable compared to e.g. CHP from fossil fuels (VHK, 2002:27). 
 
4.5. EU Support Instruments 
Research and Technological Development  
Renewable energy is supported in the Community research framework programmes. The 
6th Framework Programme for Research and Technological Development (FP6) runs in 
the period 2003-2006. In FP6's work programme priority 6-1 is sustainable energy 
systems. The key areas are support to renewable energies and energy savings and 
efficiency. Approximately €890 million is available for RTD on sustainable energy 
systems spread over the four years of the Programme (2003-2006) (European Commission, 
2004c: 4). However, sustainable energy systems in the FP6 also include carbon 
sequestration and hydrogen. There is thus no budget line in the FP6 that encompass 
renewables making it difficult to assess how large an amount is actually spent on 
renewables.   
 
Community support programmes 
"Intelligent Energy - Europe" (EIE), running from 2003-2006, is the Community support 
programme for non-technological actions in the field of energy i.e. energy efficiency and 
renewable energy sources. It is a continuation of the previous programmes ALTENER, 
SAVE and Synergy. The programme is organised into four fields: 
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SAVE: improvements of energy efficiency and rational use of energy, in particular in the 
building and industry sectors; 
ALTENER: promotion of new and renewable energy sources for centralised and decentralised 
production of electricity and heat, and their integration into local environment and energy 
systems; 
STEER: support for initiatives relating to all energy aspects of transport, diversification of fuels 
such as through new developing and renewable energy sources, and promotion of renewable 
fuels (biofuels) and energy efficiency in transport;  
COOPENER: support for initiatives relating to the promotion of renewable energy sources and 
energy efficiency in the developing countries, in particular in the framework of the Community 
cooperation with developing countries in Africa, Asia, Latin America and the Pacific. 
(2003/1230/EC: art. 3). 
 
The main aims of EIE are to remove market barriers for increased use of renewables and 
energy efficiency, and awareness rising. Over the four years the programme will provide 
around €250 million. This programme, in contrast to the FP6, does not support costs 
related to investments in technology. However, initiatives will often affect renewable 
energy and energy efficiency technologies27 (European Commission, 2003c: 6; European 
Communities, 2004). Figure 6 illustrates the relation between the EIE programme and other 
policies and measures. 
 
Figure 6 The Intelligent Energy- Europe Programme related to other policies 
 
Source: European Commission (2003c: 5) 
 
                                                 
27
 Support in EIE is granted to four types of action: 
- General action (capacity building; networking between market actors; promotion and education);  
- Creation of new local and regional energy management agencies; 
- Support to conferences and events;  
- Concerted actions involving several EU member States and participating countries, may be set up to 
coordinate national measures. (European Communities, 2004)  
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Dissemination and Awareness Campaigns  
Awareness campaigns are another measure used by the EU to promote the use of 
renewable energy sources. The "Campaign for Take-Off for Renewable Energies" (1999-
2003) aimed at promoting the 1997 White Paper strategy for renewable energies. The 
campaign set out a framework for action to highlight investment opportunities and 
attract necessary private funding, focus was on mature technologies. For example the 
campaign encouraged public spending on key sectors in renewables (wind, solar and 
biomass) to trigger private investments28 (EREC et al., 2004: 5).  
 
The successor to the Take-Off Campaign is the "Campaign for Sustainable Energy" 
(2004-2007). This campaign will both include energy efficiency and renewable energy. 
It is expected to extend and continue the promotional tools from the prior Take-Off 
campaign (EREC et al., 2004: 39). 
 
4.6. Progress in Reaching Renewable Energy Objectives 
 
The share of renewable energy in EU-25 was 5.8% of total energy consumption and 
13.8% of electricity generation by fuel in 2000 as the charts below show. 
 
Source: The European Commission (2004a: 9)29 
 
In 2004 the Commission Communication on "The share of renewable energy in the EU" 
was published. It evaluates the effect of legislative instruments and other Community 
policies on the development of the contribution of renewable energy sources in the EU 
(European Commission, 2004a). 
 
                                                 
28
 A key tool in the Campaign was the development of "Renewable Energy Partnerships". The tool is in 
the form of an open declaration, expressing commitment to contribute to the campaign and the substance 
of the commitment. Commitments could be in the form of investments, promotional programmes or other 
support mechanisms aimed at increasing interest in the industry.  Examples of partners are organisations in 
the European Union, municipalities, agencies, technological institutes, regional authorities, national 
institutions and universities (EREC et al., 2004:8) 
29
 The diagram for electricity generation by fuel, EU-25, does not amount to 100%, but 101%, due to 
rounded figures 
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There is an imbalance in the level of commitment between Member States and 
conclusions in the Communication are not positive. The expected share of renewable 
energy sources in EU-15 in total energy consumption is estimated to 10 % in 2010, 
thus a shortfall from the EU indicative target on a 12% share. The reason given for 
the shortfall is sluggish growth of renewable energy markets for heating and cooling. It 
is advised that considerable extra action is needed in this sector to reach the 12% target 
(European Commission, 2004a: 5; 33). The estimation of a 10% share in 2010 assumes a full 
implementation of EU requirements/policies such as the ones in the RES-E and Biofuels 
Directives. However, this seems not to be the case.  
 
Electricity 
In 2001 electricity production based on RES amounted to 384 TWh in EU-15 
corresponding to a share of 15.2% (European Commission, 2004a: 28). According to article 3 
of the RES-E Directive Member States shall adopt national reports setting indicative 
targets and analysing success in meeting them. Based on these reports the Commission 
concludes that the targets adopted by the EU-15 Member States are consistent with the 
indicative ones for each Member State set in the Directive's annex. Are these national 
targets met the EU-15 will reach the overall target of 22.1% of gross electricity 
consumption from renewable energy sources in 2010. But, the second conclusion is that 
it will be difficult without additional measures to reach the 22.1% target of green 
electricity. Instead, a share of between 18-19% in 2010 is expected with current 
policies. Lower growth than expected in the production of electricity from biomass is the 
main reason why the target is not assumed reached. Wind power on the other hand has 
exceeded expectations, but not enough to reach the target (European Commission, 2004a: 13). 
This implies that the share of renewable energy in total energy consumption only will 
reach 9%, thus a greater shortfall from the target on 12 % (European Commission, 2004a: 6). 
The new Member States, as mentioned, recently adopted the RES-E Directive. The 
Commission will assess their situation in 2006. 
 
Support schemes have been adopted by the Member States taking the form of feed-in-
tariffs, quota obligations and/or green certificates. The European Commission concludes 
on the basis of the national reports that the use of financial mechanisms is not enough. 
Other relevant issues are complex licensing procedures, poor integration of renewable 
energy in regional and local planning, and non-transparent grid-connection procedures 
(European Commission, 2004a: 15).   
 
Fact Box 2 Achievement of the 22% target of green electricity in 2010 
Member States track towards targets are in the Commission Communication on the share of RE 
divided into three groups: 
• "Denmark, Finland, Germany and Spain have initiated energy policies that should allow them to 
achieve their national targets 
• Austria, Belgium, France, Ireland, the Netherlands and the United-Kingdom have started to 
implement appropriate policies that could allow them to reach their objectives 
• Greece and Portugal need to reassess their policies if they also wish to be on track"  
Italy and Luxembourg adopted new laws in March 2004. It has not yet been possible to assess their 
likely effects. Source: European Commission (2004a: 14) 
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Biofuels 
By 2002, the share of biofuels in EU-15 was 0.6% of the petrol and diesel market. This 
implies that to reach the 5.75% objective by 2010 an increase in the share of biofuels 
from 1.4 Mtoe in 2001 to 19 Mtoe in 2010 is necessary. By March 2004, seven Member 
States had partly or completely detaxed biofuels (European Commission, 2004a: 29-30). The 
setting of targets varies between Member States. Based on the national reports on the 
implementation of the Biofuels Directive, the share of biofuels of all petrol and diesel 
for transport purposes placed on the market by 2005 will, if Member States' national 
targets are reached, be 1.4%. EU will thus not meet the reference value of 2% in 2005 
(http://europa.eu.int/comm/energy/res/legislation/biofuels_members_states_en.htm.). 
 
Heating 
The development in heat production from renewable energy sources is too slow to 
achieve a 12% share of renewable energy in total energy consumption by 2010. Even if 
the targets in the RES-E and Biofuels Directives are met, an additional 29 Mtoe of 
renewable energy from heating is necessary, as illustrated in table 3 (European Commission, 
2004a: 33).  
 
Table 3 Heat contribution to the 12% renewable energy consumption target 
RES Heat potential Actual in 1995 2001 results 2002 results 2010 Heat contribution 
 to 12% target 
Biomass 38.04 41.1 42 66 
Geothermal 0.4 0.7 0.8 4 
Solar thermal 0.26 0.5 0.5 2 
EU-15 38.7 Mtoe 42.3 Mtoe 43.3 Mtoe 72 Mtoe 
Source: European Commission (1997: 52; 2004a: 33) 
 
Overall the Commission estimates additional investments of €10 to 15 billion as 
required to achieve the 12% target, coming from the public and private sectors alike 
(European Commission, 2004a: 34). 
 
Energy efficiency 
The progress in meeting the 12% target also depends on the effectiveness of energy 
efficiency policies. It is easier to reach the target if the total volume of energy 
consumption, against which the share of RES is calculated, is reduced (European 
Commission, 2004a: 27). The European policies aimed at energy efficiency are historically 
characterised by targeting the efficiency in energy using products through labelling 
schemes and energy efficiency standards. More recent initiatives are the mentioned 
directives on buildings, energy taxation, cogeneration and the proposal on energy 
services. 
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4.7. Conclusions  
The EU has done a lot in the last couple of years to promote renewable energy and meet 
the challenges of climate change and security of supply. The driving forces behind 
renewable energy initiatives are the Renewable Energy Strategy and Action Plan, the 
Communication Alternative Fuels for Road Transportation, the European Climate 
Change Programme, and the Green Paper for the security of supply.  
 
EU supports renewable energy through R&D, Community support programmes and 
awareness campaigns. Furthermore, the European Commission has set a 12% target for 
the share of renewable energy in total energy consumption. Sectoral targets and 
legislation have been adopted on the use of renewable energy sources for electricity 
production and transport i.e. the RES-E and Biofuels Directives. Within heating the aim 
is to adopt a Communication. However, projections show that the EU is not on track in 
meeting the RE targets and additional measures are needed.  
 
The RE Directives leave it very open for Member States how to reach targets and 
considerable difference between progress in the States exist. In sum, to analyse the 
implementation of the RES-E and Biofuels Directives in Denmark following elements 
stipulated in the Directives should be included: 
 
RES-E Directive  Biofuels Directive  
Transposition  Transposition  
Targets + actions to reach these  Targets + actions to reach these 
Support Schemes  Monitoring of biofuels in diesel blends above 5% 
Guarantees of origin  Environmental balance of bio- and RE fuels 
Administrative procedures   Information to the public and labelling 
Grid access    
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5. Conditions for Implementing the RES-E Directive in 
Denmark 
When analysing the implementation of the RES-E Directive in Denmark it is useful to 
have some background information about developments in the regulation of the Danish 
energy sector and in the use of renewable energy. The development towards meeting the 
Danish RES-E indicative target, set at 29%, also has to be perceived in this perspective. 
Firstly, the regulation and planning in the Danish energy sector from the middle of the 
1970s is elaborated, including the liberalisation of the Danish Energy Sector. Secondly, 
the role of renewables in the Danish climate strategy is discussed, followed by statistics 
on the use of energy. Lastly, the Danish resource potential for renewables is shortly 
included. 
 
5.1. Regulation of the Danish Energy Sector 
Back in 1972 more than 90% of total fuel consumption was based on oil in Denmark; a 
large amount of this deriving from the OPEC countries (DME, 1981: 20, 48). A 
consequence of the oil crisis in 1973 was that the energy sector, which had been more or 
less unregulated, became the centre of political attention30. Energy political issues were 
placed under the Ministry of Trade, and the first energy policy statement published in 
197431. The overall objective of the energy policy statement was diversification of fuel 
supply (Federspiel, 2002: 106). In 1976 this statement was followed up by the first national 
energy plan in Denmark "Energy Policy 76", which set up a range of means to ensure 
the security of supply (DMT, 1976).   
 
In the following years more attention was given to energy action plans in Denmark. In 
table 4 the main objectives of Danish energy policy, among others as resembled in the 
energy plans, and the role of renewable energy are summarised.  
 
Whereas the energy plan in 1976 was mostly focused on security of supply, more overall 
economic considerations were key in the energy planning of the 1980s. In the 1990s, 
environmental issues became essential. The importance of renewable energy sources 
increased in line with these developments, firstly, as a mean to decrease the import 
dependency, later on also, as a mean to reduce the emission of greenhouse gases. Not to 
neglect is also a political wish to develop an industrial competitive sector within 
renewables, a wish ongoing throughout the periods.  
 
 
 
 
                                                 
30
 In the autumn of 1973 the OPEC countries decided to cut the supply of oil to the USA and other 
industrialised countries supporting Israel in its war against Egypt and Syria. This cut of supplies not only 
led to increasing oil prices, but also showed how dependent a society like the Danish was on foreign 
energy resources from an unstable region (Federspiel, 2002: 103) 
31
 1974 was also the year that the International Energy Agency (IEA) was created, following the oil crisis, 
as a forum for cooperation between the industrialised countries aimed at reducing the dependency on oil 
and ensuring the security of supply (http://www.iea.org/Textbase/about/Overview.pdf) 
 42
Table 4 History of Danish national energy action plans and regulation of the energy sector  
Evaluated 
period Main objectives Means to achieve objectives 
Environmental 
considerations 
1973 – 1980 
Energy plan: 
“Energy Policy 
76” (1976) 
Ensure security of 
supply due to high 
dependency on oil. 
A diversified fuel supply, energy 
savings and heat planning 
involving counties and munici-
palities. Taxes on electricity, oil 
products and gas. Grants for 
insulation, exploitation of surplus 
heat (CHP) and RE installations. 
RE as long-term mean to reduce 
import dependence. 
Not a priority. 
1981-1989 
Energy plan: 
“Energy 81” 
(1981) 
 
Security of supply 
and energy to lowest 
possible costs due to 
dependency on oil 
and socio-economic 
considerations. 
Improve balance of 
payments. 
Increased use of energy taxes. 
Continuation of heat planning, 
the natural gas project and 
exploitation of CHP potential. 
Parliament decision to disregard 
nuclear energy in 1985.  
RE as mean to reduce import 
dependence.  
Limited focus. 
End of pipe solutions for 
power plants. 
During the decade more 
focus on environmental 
problems, particular on SO2 
and fly ash, and later on also 
GHG. 
1990-1999 
Energy plans: 
“Energy 2000” 
(1990) + "follow 
up" (1993)  
“Energy 21” 
(1996) + "follow 
up" (1999) 
Sustainable 
development. 
20 % reduction of 
Danish CO2 
emissions by 1988 
level in 2005 set in 
Energy 2000. 
Liberalisation (1999). 
Environmental and energy 
taxes. Savings in energy 
consumption (labelling, 
efficiency standards etc.). 
Extending CHP and increasing 
consumer connection to natural 
gas and district heating systems. 
Increase share of RE. R&D in 
new more efficient technologies. 
Environmental considerations 
and sustainable development 
were the pivotal points in the 
energy plans of this decade. 
An indicative objective for a 
30% share of RE energy by 
2025 to help reduce GHG set 
in Energy 21. 
2000 – 2005 
"Climate 
strategy" (2003)  
"Energy 
efficiency action 
plan" and 
"Energy action 
plan" (2005 - 
both to be 
adopted) 
Liberalising energy 
markets. 
Fulfil Kyoto Protocol 
commitments.  
Cost effective 
approach to 
environmental issues. 
Security of supply 
(power balance). 
Market based solutions. 
Cap and trade systems to 
ensure CO2 reductions from 
energy intensive companies. 
Make use of Kyoto Protocol’s 
flexible mechanisms.  
Renewable Energy not a part of 
the Climate Change Policy. 
Environmental initiatives are 
increasingly made subject to 
economic considerations and 
have to some extent been 
concentrated on achieving 
compliance with international 
agreements. 
Sources: Based mainly on Danish energy actions plans: Danish Ministry of Trade (DMT, 1976) Danish Ministry of 
Energy (DME, 1981; 1990; 1993); Danish Ministry of Energy and Environment (DMEE, 1996; 1999a); The 
Government 1999 energy political statement (Regeringen, 1999a); The Danish Climate Strategy (Finansministeriet et 
al., 2003); Danish Energy Authority (DEA, 2004a).  
  
The importance of the international level differs in the four periods in the table. A 
simplified characterisation can be used: in the first period the International Energy 
Agency influenced by calling on its member to diversify fuel supply, whereas energy 
initiatives in the second period was mainly driven by national consideration on the 
balance of payment. In the third period the UN Brundtland report "Our Common Future" 
(1987) influences and the keyword is sustainability32 bringing environmental 
considerations in focus, also in the energy sector. In the last and current period the EU 
                                                 
32
 The UN World Commission on Environment and Development (WCED) published the report “Our 
Common Future” known as the Brundtland report in 1987. The report focuses on the globally threatening 
environmental problems emerging as a result of both poverty in the South and excessive consumption in 
the North. It calls for a strategy uniting development and the environment, described as sustainable 
development, as well as international cooperation to achieve this. Sustainable development is development 
that "meets the needs of the present without compromising the ability of future generations to meet their 
needs" (WCED, 1987: 54) 
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has increased its influence by initiating the liberalisation of the energy markets and in 
general with an increased body of EU environmental legislation on energy. Additionally, 
the Kyoto obligations are an important international factor in this last period.  
 
The regional and local levels have been, and still are, involved in Danish energy 
planning.  In 1994, for example, the wind turbine circular required municipalities to plan 
for the development of wind power by assessing where, and to which extent, wind 
turbines could be erected (Miljøministeriet, 1994: art. 2). This overall responsibility for 
designating areas for erecting wind turbines was transferred from the municipalities to 
the counties with the wind turbine circular from 199933 (DMEE, 1999b: art. 3 and 4). It will 
again be transferred to the municipalities with the upcoming structural reform. Another 
prior example is the heat planning process initiated with the first act on heat supply from 
1979. The municipalities had to review existing heat demand, heating methods and 
energy amounts, plus indicate future heat demands and possible forms to meet it. On this 
basis the counties developed regional heat supply plans showing in which areas different 
heat supply forms should be used and where the future heat plants and heat pipes could 
be placed. These heat plans were important for the deployment of heating from 
renewable energy sources, the expansion of natural gas and CHP (DEA, 2004b: 15).  
 
Renewable energy in Denmark has throughout the periods been supported by investment 
subsidies34 and taxation refunds (1980s) replaced by feed-in-tariffs (1990s-2000s). Since 
1976, R&D programmes have provided grants to renewable energy. Further, the Danish 
government previously agreed with the Danish power utilities to promote the expansion 
of wind turbines and biomass fired CHP plants. For instance, in the middle of the 1980s 
it was agreed with the utility plants to expand wind power to reach a capacity of 100 
MW, later increased to 400 MW, and to build 450 MW small scale CHP plants based on 
domestic energy sources, including biomass. Consumers financed these ”obligations” 
over the electricity price. Another factor supporting renewable energy was the “biomass 
agreement” from 1993. This agreement required electricity plants to use 1.4 million 
tonnes of biomass in power stations before 2000. The additional costs of the agreement 
were also borne by consumers over the electricity price. The meeting of the biomass 
target have been postponed from 2000 to 2005 (DEA, 2003a: 4).  
 
There has been a standstill in the development of energy plans from 1999 until 2005 and 
the period has been characterised by deregulation35. The political commitment to 
renewable energy was previous shown in the energy plans (especially Energy 21 and 
                                                 
33
 Increasing problems in the municipalities caused the shift of responsibility to the counties. The 
technological development of the wind turbines made them higher and their effect on the landscape larger 
resulting in conflicts with neighbours. Besides, there was a wish to uniform the planning procedure and set 
clear rules. The new circular laid down that the municipalities no longer can plan for wind turbines 
without the area being specifically designated in the region plans developed by the counties (DWIA, 
2004: 29) 
34
 See for instance “The order on the exploitation of renewable energy sources” (no. 837 of 07/10/1992 -
historical) chapter one on state aid to new electricity, heat or CHP plants using renewable energy sources 
as well as “The order on the exploitation of renewable energy sources”  (no. 692 of 25/08/1999 – in 
force) 
35
 In this period much of the analyses of the energy sector have been performed as part of the Danish 
climate strategy for reduction of greenhouse gases (Finansministeriet et al., 2003) as well as in the report 
“Liberalisation of the Energy Markets” from October 2002 (Regeringen, 2002a) 
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follow-up) whereas today no objectives for renewable energy in Denmark exist, besides 
the ones set in the RES-E Directive. This can partly be associated with the liberalisation 
of the energy markets, a changed strategy towards meeting climate commitments and in 
general the prioritisation of market based mechanisms to promote renewable energy.  
 
5.2. Liberalisation 
In a liberalised energy market investment decisions are to be determined by the market 
price. In theory, if there is a lack of production capacity the market price will increase to 
a level giving incentives for investments (Regeringen, 2002a: 18). The opening of the Danish 
electricity market was initiated in the end of the 1990s36 driven by the EU directives 
setting common rules for the internal market in electricity and gas. Since then a number 
of unremunerative power plants have been closed down in the Nordic countries. 
Investments in new production capacity have been minimum. A lack of investments 
combined with possible growth in electricity consumption and the decommissioning of 
existing capacity could lead to a strained power balance in Denmark37(Elkraft, 2004: 31-32).    
 
The Danish electricity market opened to all consumers in January 2003. About 55,000 
consumers changed their electricity supplier from the beginning of the year, 
corresponding to 30-35% of all Danish electricity consumption (Elkraft, 2003: 3). Industrial 
consumers mostly change supplier. Household consumers are not equipped to adjust 
their consumption after the price and there is a lack of transparency in marketing 
(http://www.fbr.dk). Moreover, the consequence of liberalisation has not been intensified 
competition between production plants. Instead, increased merger activity has taken 
place, leading to increased concentration and market dominance of one gas and 
electricity production company, making the choice of supplier limited38.  
 
One of the main aims with the liberalisation process in Denmark is, as stated in the 
government’s background report on the liberalisation, to limit the extra costs for 
environmental friendly electricity production, as part of the overall aim of decreasing 
electricity prices (Regeringen, 2002a: 6). In a liberalised market the Danish government 
views investments in RES-E production as a possibility for electricity producers to 
adjust to possible tighter CO2 quotas in the emission trading scheme. Renewable energy 
should compete on the conventional market. Any additional support for renewables 
should not be from a CO2 perspective, but from other environmental advantages or the 
long-term security of supply (Regeringen, 2002a: 42).  
 
                                                 
36
 Distribution companies and larger industrial consumers were allowed to choose their suppliers already 
by 1 January 1998  
37
 A number of Danish central power plants are rather old and Denmark might phase problems with their 
power balance in the future. The TSO has a number of instruments to prevent problems, e.g. an electricity 
producing plant cannot be closed down without the approval of the TSO. Also the TSO can against 
payment get disposal over a plant the owner wish to close down, if this implies a reduced security of 
supply (Elkraft, 2004: 6-7) 
38
 In December 2004 it was agreed to merge the main gas production company in Denmark, DONG, 
(currently state owned, but a privatisation is planned) with the largest producer of electricity in Denmark, 
ELSAM. ELSAM is the owner of NESA (a company distributing and selling electricity and heat). NESA 
has the majority share of the holdings in the second largest electricity company, Energi E2     
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5.3. A New National Energy Action Plan 
The Danish March energy agreement on infrastructure stipulates that an action plan on 
the future infrastructure up to 2010 shall be developed. The action plan shall also 
consider the perspectives for the energy supply up to 2025 (DMEBA, 2004a). This 
initiative can be seen in light of possible future problems with the power balance 
following the liberalisation. The action plan is to be adopted in the summer of 2005.  
 
This new plan could support the practical implementation of the RES-E Directive by 
setting clear sector targets for the use of renewable energy and outline concrete 
measures. However, the draft proposal a “Long-term Energy Strategy Toward 2025 – 
Action plan for the future electricity infrastructure and perspectives for the energy 
supply”, presented in November 2004 on a midterm seminar, does not seem to point in 
this direction. The priority areas are: ensuring the power balance in the electricity 
market, expanding the electricity transmission grid, cost-efficient heat supply, R&D, 
savings in energy consumption, transport, CO2 quotas and taxes. Renewable energy is 
not a declared priority and no objectives or measures stated. In perspectives for the 
future energy supply renewable energy is mentioned as an alternative to fossil fuels, 
however, not one that fully become a competitive alternative by 2025 (DEA, 2004a: 6ff; 
24).  
 
According to Lars Georg Jensen from the Danish Energy Authority the strategy is based 
on different scenarios up to 2025. The main scenario builds on a business-as-usual 
approach including expectations to parameters such as the CO2 quota price and the oil 
price39. Four sensitive analyses are developed with alternative expectations to the price 
of a CO2 quota and oil. In some scenarios, e.g. under high CO2 and oil prices40, certain 
renewable energy technologies are competitive (Jensen, e-mail, 14.04.05). It is uncertain 
how these scenarios will influence possible measures for renewable energy in the 
strategy. An aim of the strategy is also to examine the integration of different energy 
technologies into the energy system. To this extent renewable energy, especially the 
conditions for wind, is included (Jensen, e-mail, 14.04.05). The utilisation of larger shares of 
fluctuating renewable energy sources poses new system integration challenges. 
Therefore, this issue is central for increasing the share of renewable energy sources. As 
an input to the strategy simulations made by the TSO, Elkraft, show that integrating 50% 
wind power in Denmark is technical viable (Wittrup, 2005).   
 
Overall, merely based on the discussion paper, the plan seems to focus mainly on 
possible short to medium-term problems with the power balance. However, it has yet to 
be seen how, or whether, it contributes to the promotion of renewable energy. 
  
                                                 
39
 The business-as-usual scenario builds on a) basic forecast from the IEA on the oil price and b) 
calculations by an Danish consultancy on the expectations to the CO2 quota price (Jensen, e-mail, 
14.04.05) 
40
 Although electricity generation from oil is very limited in Denmark, oil price assumptions have a large 
impact on future electricity cost scenarios since the gas price is linked to the oil price, although with a 
time-lag 
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5.4. The Danish Climate Strategy and Renewable Energy 
In 2003 the Danish government adopted a climate strategy aimed at fulfilling 
international commitments. Within the framework of the Kyoto Protocol, under the 
subsequent EU burden sharing agreement, Denmark is obligated to reduce its 
greenhouse gas emissions by 21% in 2008-2012 compared to the 1990-level41. 
Projections of Denmark’s emissions of greenhouse gas indicate that the yearly emissions 
in 2008-12 will be about 80 million/t/CO2 equivalents. The obligation to reduce 
greenhouse gas emissions in Denmark will then, depending on whether or not Denmark 
gets its target corrected for electricity import, necessitate a reduction of 20-25 
million/t/CO2 equivalents a year. This corresponds to 25-30% of the total Danish 
greenhouse gas emissions42 (Finansministeriet et al., 2003:37ff). Denmark's shortfall in 
reaching its Kyoto target is illustrated in figure 9 on the following page. The figure 
shows that Denmark is one of the Member States furthest away from reaching its 
Kyoto target, both with and without the use of the Kyoto Protocol's flexible 
mechanisms. This requires for substantial initiatives to be taken.  
 
The Danish climate strategy concentrates on the use of the Kyoto Protocol's flexible 
mechanisms complemented by the use of cost-effective national measures to reduce 
greenhouse gas emissions. An economic marker at 16,1 €/tonne CO2 equivalents (DKK 
120)43 has been set as basis for taking national measures. Renewable energy does not 
play a big role in this regard as measures within RE exceeds the economic marker. For 
example the reduction cost for conversion to biomass plant is set at €38,9/tonne CO2 
equivalents (DKK 290) and for off-shore wind farms at €36,2/tonne CO2 equivalents 
(DKK 270) (Finansministeriet et al, 2003:9). Renewable energy has lost its prior central 
role as a mean to reduce greenhouse gas emissions.  
 
The Danish government considers that the potential even for national measures showing 
low costs are not enough compared to the "considerable potential for buying quotas and 
credits internationally" (DEPA, 2003: 69). This implies that Denmark, the country furthest 
away from meeting commitments, almost solely rely on the flexible mechanisms. This 
could partly explain the decreased support and lack of objectives for renewable energy. 
It should be noted that the Kyoto Protocol stipulates that use of the mechanisms: 
emission trading, JI and CDM, only should be seen as a supplement to domestic actions 
for the purpose of reducing greenhouse gases (UNFCCC, 1997: art. 6; 12; 17). 
 
 
 
 
 
                                                 
41
 It should be noted that for the industrial gasses the base year is 1995. Denmark's emissions amounts in 
the base year 1990/1995 to 69,7 mill/t/CO2 equivalents, which was fairly low due to high electricity 
import from Sweden and Norway in 1990. For this reason the Danish government attempts to get the 
reduction burden for Denmark adjusted for electricity exchange. This matter will not be solved until 2006. 
If the target is not corrected for electricity import, the emissions may not exceed 55 millon/t/CO2 
equivalents a year in the period 2008-12. If the target is corrected the figure is 60 million/t/CO2 
equivalents a year (Finansministeriet et al., 2003: 37ff) 
42
 Of the necessary emission reductions in the period 2008-12, 10 million/t is expected to be caused by a 
rising electricity export in this period (Finansministeriet et al., 2003: 37ff) 
43
 The European Central Bank’s Euro foreign exchange reference rate has been used to convert the Danish 
currency, into Euro. 1 € = 7.4493 Danish krone (DKK) at 07/04/2005 (http://www.ecb.int/stats/exchange) 
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Note: All EU-15 Member States provided projections assuming existing domestic policies and measures. Several 
countries provided projections with additional domestic policies and measures. Only for those countries that provided 
quantitative information on their projected use of Kyoto mechanisms the effect of these mechanisms is presented 
(Austria, Belgium, Denmark, Ireland, Luxembourg and the Netherlands). For EU-15 the effect of use of Kyoto 
mechanisms is calculated based on information from these six countries. Source: European Environment Agency (EEA, 
2004a: 14). 
 
Renewable Energy - Future Perspectives 
In 2001 the government44 removed energy from the former "Ministry of Environment 
and Energy" to the "Ministry of Economics and Business Affairs" in line with its 
intention to focus policy more on economic efficiency, market based solutions and lower 
energy prices for industry (http://www.stm.dk/publikationer/regeringsgrundlag/reggrund01.htm). 
That renewable energy no longer is perceived as a central mean to combat climate 
change possibly reflects this shift. With the re-election of the government in February 
2005 energy was once more separated from a Ministry. Today energy is part of the 
Ministry of Transport, now the "Ministry of Transport and Energy", but how, or if, this 
will affect the role of renewable energy is yet to be seen.  
 
A shift may take place. Whereas renewable energy was not referred to with a single 
word in the 2001 government platform “Growth, welfare – renewal” it is mentioned in 
the 2005 platform “New Goals”. In this the Danish policy towards EU highlights the 
promotion of renewable energy, both from an industrial, employment and environmental 
perspective. With respect to the Danish national energy policy the development and use 
of green technologies in the energy field is also mentioned (VK Regeringen II, 2005). 
                                                 
44
 The Danish government elected in 2001, re-elected in the election of 2005, is a coalition of liberals and 
conservatives led by the liberals. Prior, since 1993, Denmark had three centre-left coalitions led by social 
democrats 
Figure 9 Relative gap (over-delivery or shortfall) between greenhouse gas projections based on  
domestic policies and measures and 2010 targets and additional changes by the use of Kyoto 
mechanisms 
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Considering the expected Danish shortfall in reaching Kyoto targets, renewable energy 
ought to play a larger role. However, this requires a change in the government's current 
approach. 
 
5.5. The Production and Consumption of Energy in Denmark 
The share of renewable energy sources in Danish energy consumption has increased 
since the mid-1970s. This can be seen as a result of the political commitment to 
renewables reflected in the national energy plans, the heat and wind turbine planning, 
the support schemes established, but also the role of innovative pioneers willing to risk 
investments. 
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Source: Danish Energy Authority (DEA, 2004c; DEA, 2003b)  
 
The use of oil decreased drastic after the oil crisis and the following focus on security of 
supply. In the mid 1990s the oil consumption stabilised. The use of coal increased 
following the oil crisis, but has decreased its share since 1991. Both the consumption of 
renewable energy and natural gas has increased since the mid 1980s, as illustrated in 
figure 10 (DEA, 2004c: 17).  
 
In 2003 the gross energy consumption was 829 PJ compared to 820 PJ in 1990. The 
share of oil accounted for 41%, natural gas 23%, coal 21% and renewable energy 14,1% 
of gross energy consumption in 2003. The gross consumption of renewable energy, the 
production plus the net imports, amounted to 117 PJ. Of this share 82,9 PJ was used for 
the production of electricity and district heating and 34,1 PJ was used in final energy 
consumption, that is for process use and heating in the production, trade and service 
industry as well as for heating in the domestic sector. The production of renewable 
energy increased its share of consumption to 13.6% (112 PJ) in 2003 compared to a 
share of 6.4% in 1990. Of this share biomass represented 41%, waste 32% and wind 
power 18%, illustrated in figure 11 of renewable energy by energy product. The 
consumption of energy produced on renewable energy (117 PJ) is greater than the 
production (112 PJ). In 2003, 6,4 PJ wood pellets and wood chips were imported and 1,7 
PJ biodiesel exported (DEA, 2004c: 7; 17).  
 
 Figure 10 Gross energy consumption in Denmark based on fuels 
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The Danish gross national electricity production was 166,4 PJ in 2003, of which 91 PJ of 
the production was based on coal, 35 PJ on natural gas and 8,4 PJ on oil. The share of 
renewable energy sources used for electricity production was 31,5 PJ equalling to 
24.8% of electricity consumption in 2003. As illustrated in figure 12, wind power 
amounted to the largest share of electricity produced from renewable energy sources 
with 15.8% (20 PJ) followed by waste 4.2% (5,3 PJ) and biomass 4% (5 PJ) (DEA, 2004c: 
9).  
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             Source: The Danish Energy Authority (DEA, 2004c: 9) 
 
The share of renewable energy in the production of district heating is also quite large, 
amounting to 42% of the production in 2003 (waste being 24.3%). Natural gas 
represented 28.7%, coal 22.8% and oil 6.6% of the district heating in 2003 (DEA, 2004c: 9; 
13).  
 
Source: Danish Energy Authority (DEA, 2004c:7) 
Figure 12 Electricity production based on renewable energy 
sources as share of gross electricity consumption 
Figure 11 Renewable energy production by energy product 
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5.6. Resource Potential for Renewable Energy in Denmark 
The deployment of renewable energy technologies depends on a lot of factors e.g. 
integration of larger amounts of fluctuating power into the energy system, the 
availability of resources, etc. However, a thorough analysis of the potential for 
renewables in Denmark is not within the scope of this thesis. In the following, merely a 
short elaboration on the resource potential in Denmark. 
 
The Danish Energy Authority estimates the biomass potential to amount to 160 PJ/year, 
half of these resources being utilised today. Table 5 shows the potential and use of 
biomass resources in 2002.  
 
                       Table 5 Biomass potential in Denmark 
PJ Potential Use-2002 Share utilised  
- Straw 55 15,7 29% 
- Wood 30 28,5 95% 
- Biomass for biogas 40 3,4 8% 
- Waste 35 33,5 96% 
Total 160 81,2  
Source: The Danish Energy Authority (http://www.ens.dk/sw17120.asp) 
 
These are estimations and the potential can both be reduced and increased in the future. 
The designation of more areas for nature would for example decrease the potential 
whereas an increased use of set-aside land for energy crops would increase it 
(http://www.ens.dk/sw17120.asp). 
 
The use of hydropower for electricity production is limited in Denmark and due to 
geographical conditions the potential is restricted. The use of PV systems and solar 
thermal heating/cooling is limited as well. This potential very much relies on 
demonstration and/or commercialisation of the respective conversion technologies 
(http://www.ens.dk/sw17120.asp).  
 
Concerning the availability of renewable energy resources Denmark has a large potential 
for wind power, as the map of European wind resources on the following page shows. 
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Figure 13 Map of wind resources in Europe 
 
Wind resources at 50 meters above ground level for five different topographic 
conditions: 
1) Sheltered terrain, 2) Open plain, 3) At a coast, 4) Open sea and 5) Hills and ridges. 
 
Source: Danish Wind Industry Association. 
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5.7. Conclusions 
The focus on renewable energy in Denmark increased after the oil crisis in the 1970s, 
firstly, from a security of supply perspective, later from an environmental. Renewable 
energy was emphasised in the energy action plans developed, especially in the 1990s as 
a mean to promote a sustainable energy sector. The heat and wind turbine planning at the 
regional and local level also influenced the use of renewables. Moreover, support for 
renewables has taken the form of R&D grants, investment subsidies, tax refunds and 
feed-in-tariffs.  
 
Resembling these energy political developments the production of renewable energy in 
Denmark has increased. It amounted to 13.6% of total energy consumption in 2003. The 
share of renewable energy sources used for electricity production amounted to 24.8% of 
electricity consumption in 2003. As regards the availability of renewable energy sources, 
a potential to increase their share is still present, both within wind and biomass. 
Analyses indicate that it is technical possible to integrate 50% wind power into the 
Danish energy system. 
 
Since the end of the 1990s, the influence of the European Union on national energy 
regulation and planning has increased, particularly with regard to liberalising the energy 
markets. The liberalisation process in Denmark has resulted in increased market 
dominance, not facilitating consumer choices or the entrance of renewables on the 
market. There has been a standstill in the development of national energy plans, prior 
showing a political commitment to renewables. A new national energy plan will be 
adopted in the summer of 2005, but it is uncertain how it will encompass renewables.  
 
Initiatives for renewable energy were prior initiated at the national level, whereas it is 
the European Union calling on Denmark to take initiatives for renewables today. The 
Danish strategy to limit greenhouse gas emissions and meet international climate 
obligations almost solely rely on the CO2 emission trading scheme and the two project 
based mechanisms JI and CDM. Due to the cost-ineffectiveness of renewable energy 
technologies they are not, as previous, regarded a central measure to reduce CO2. Today 
the development of renewable energy in Denmark thus takes place in quite changed 
political framework conditions. The following chapter analyses the implementation of 
the RES-E Directive in Denmark, which more thoroughly includes measures taken to 
promote an increase in renewables today.   
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6. Implementing the RES-E Directive in Denmark  
In this chapter the transposition and practical implementation of the Directive on 
promoting electricity produced from renewable energy sources in Denmark are analysed. 
This involves examining the following elements: support schemes to promote renewable 
energy in Denmark, administrative procedures, guarantees of origin, and grid system 
issues. Other mechanisms used in the implementation of the RES-E Directive are 
considered as well. Lastly, to compare differences in approaches, best practice examples 
of the implementation of the RES-E Directive in Germany and Spain are given. 
 
6.1. Implementing the RES-E Directive in Denmark 
The national indicative target for the share of electricity from renewable energy sources 
to be reached by Denmark is 29% of gross electricity consumption by 2010. Denmark 
adopted this target on 24 October 2003 in its national follow-up report on the Directive 
to the Commission. It is anticipated in this report that Denmark will meet its indicative 
target already in 2004/2005 (DEA, 2003c). The share of electricity produced from 
renewable energy sources of gross electricity consumption, production plus imports, 
minus exports increased from 8.7% in 1997 to 24.8% in 2003 indicating that Denmark 
is on track in meeting their 29% target in 2010 (DEA, 2004c: 9). 
 
The main acts transposing the RES-E Directive in Denmark are: 
• The consolidated electricity supply act (no. 151 of 10/03/2003) 
This act defines renewable energy and sets the basis for price support to electricity from 
renewable energy (section 55-60), as well as set the scope for adopting rules on guarantees of 
origin (section 63a) 
• The order concerning guarantees of origin of RES electricity (no. 1 of 06/01/2004)  
This order specifies the content of a guarantee of origin, the procedure for issuing the 
guarantee and the competent authority to do so 
• The order concerning verification and monitoring of payments in respect of certain forms of 
electricity production plants etc. (no. 1521 of 23/12/2004) 
This order sets the rules for verification and monitoring of payments for services rendered 
in respect of environment-friendly electricity production. This includes rules for a central 
data register of electricity production plants and designating competent authorities  
 
Details on the relevant acts/orders will be referred to when elaborating on the practical 
implementation in the following subchapters.  
 
One of the main institutions responsible for implementing rules on renewable energy in 
Denmark is the state System and Transmission Operator (TSO) in Denmark "EnergiNet 
Danmark45. EnergiNet Danmark's overall task is to ensure security of supply and handle 
system responsibility. This includes an effective running and expansion of the overall 
infrastructure, and ensuring an open and fair access to the grids. Furthermore, the TSO 
                                                 
45
 Previously two TSOs existed in Denmark, one with the responsibility for Eastern Denmark (Elkraft 
System) and one for Western Denmark (Eltra). From the 1st of January 2005 the operators have merged to 
"EnergiNet Danmark", a state cooperation, with legal basis in the act on Energinet Danmark. (no. 1384 of 
20/12/2004). Until the fusion is completed in the first half of 2005 the two TSOs continue operations. 
Throughout this thesis when referred to one TSO it is EnergiNet Denmark  
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shall carry out overall coherent planning enabling assessments of environmental issues, 
market conditions, security of supply, energy savings, as well as research and 
development in relation to an environmentally friendly and secure system (DMEBA, 
2004a: 1-2). The TSO carries out a number of Public Service Obligations (PSO) laid down 
in the consolidated electricity supply act (no. 151 of 10/03/2003: art. 9 and chapter 5). 
Consumers pay the costs of these obligations over the electricity price as a public service 
obligation tariff46. The PSO fee covers, among others, costs for supplement payments to 
electricity produced on renewable energy sources and decentralised CHP plants, as well 
as compensation to some producers for balancing costs. If the market price at a certain 
time exceeds a fixed price settlement, the TSO has to adjust for this amount in the first 
coming payment. It is the responsibility of the TSO to sell the power produced on 
renewable energy and waste to the Nordic power pool  "NordPool" (no. 495 of 09/06/2004: 
art. 59, 59a). 
 
Net companies are in charge of managing the distribution grid and thus co-operate with 
the TSO on implementing rules on grid connections for plants producing electricity 
based on renewable energy sources. They are to report on an hourly basis the amount of 
electricity produced on renewable energy or waste to the TSO. Also, the net company 
are responsible for charging the consumers for the different payment obligations laid 
down in the consolidated electricity supply act (no. 151 of 10/03/2003: art. 22).  
 
In terms of implementing measures to promote the use of renewable energy, such as 
changing support schemes or increase means for R&D, the institutional capacity lies 
with the Danish government. Furthermore, the regional counties and local municipalities 
have the possibility to promote renewable energy in e.g. their regional/local planning, 
heat planning, and waste planning.  
 
6.2. Support Schemes  
The RES-E Directive does not stipulate which support scheme to be used, but leaves it 
open to Member States how they wish to increase their share of renewable energy and 
reach targets. In general the main forms of support to renewable energy are direct price 
support, capital investment aid, tax measures and R&D. The support given in Denmark 
combines some of these forms.  
 
Direct Price Support 
In short, a differentiation between two kinds of direct price support can be made. In 
fixed price systems the government sets the electricity prices or premiums paid to the 
producers and lets the market decide the quantity. In quota based systems the 
government decides the quantity of renewable energy and leaves it to the market to 
decide the price (EWEA, 2004a: 2). 
 
                                                 
46
 It can be noted that the Public Service Obligation fee paid by consumers over the electricity price has 
been raised by the TSO from 1,57 € cents (DKK 0,117)  1. January 2005 to 2,1 € cents/kWh 1. April 2005 
(DKK 0,157). The reason is expectations of falling electricity prices, necessitating a higher supplement 
payment to wind turbines and decentralised CHP plants to reach the fixed price 
(http://www.eltra.dk/composite-15788.htm) 
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       Fact Box 3 Types of direct price support 
Fixed price systems  Renewable Quota systems  
- Feed-in-tariffs  
- Premium systems 
- Tax credits 
- Investment subsidies 
- Tendering systems  
- Green certificate systems 
Source: European Wind Energy Association (EWEA, 2004a: 2)  
 
Fixed price system in Denmark 
From the beginning of the 1990s renewable energy in Denmark was supported by 
favourable feed-in-tariffs. Producers were paid a fixed price for every kWh of 
electricity feed into the system. The first thoughts of changing the conditions for 
supporting renewable energy came with the Electricity Reform in 1999; also beginning 
the liberalisation process. In the reform it was decided to replace the state supported 
system with a market based quota system of tradable green certificates. The intention 
was to introduce a consumer green certificate purchase obligation of a certain proportion 
of the electricity consumption. The trade with certificates should ensure a minimum of 
1,3 € cents/kWh (DKK 0,10) and a maximum of 3,6 € cents/kWh (DKK 0,27)47 
(Regeringen, 1999b).  
 
Due to the small volume of the Danish market it was decided in 2002 to postpone the 
green certificate system until Denmark can become part of an international market. Until 
a green certificate market is in place most producers receive a premium to the settlement 
price on a maximum 1,3 € cents/kWh (DKK 0,10), instead of a green certificate.  
 
The 1999 electricity reform introduced a number of transition schemes to adapt 
renewables for the transition to a green certificate system. For example in the historical 
electricity supply act of 28/08/2001 the settlement price for on-shore wind turbines grid 
connected before 1 January 2000 consisted of a feed-in-tariff on 4,4 € cents/kWh (DKK 
0,33), and a premium on 3,6 € cents/kWh (DKK 0,27) to cover production and financing 
costs, setting a fixed price on 8,0 € cents/kWh (DKK 0,60). Whereas on-shore wind 
turbines grid connected after 1 January 2000 were provided a premium to the market 
price to reach the fixed price of 4,4 € cents/kWh. Additionally a green certificate was to 
be provided, or a premium on 1,3 € cents/kWh until this system is in place (no. 767 of 
28/08/2001: art. 59a).  
 
Since then feed-in-tariffs have been further reduced48. Continuing the on-shore wind 
turbine example, the political agreement from 19 June 2002 put a limit on 4,8 € 
cents/kWh (DKK 0,36) on the settlement price for electricity produced from on-shore 
wind energy effective of 1 January 2003 (Regeringen, 2002b). Today new wind turbines 
erected from 1 January 2005 receives a fixed premium on 1,3 € cents/kWh added to the 
spot price, as well as 0,3 € cents/kWh for balancing costs (DKK 0,023). The max limit 
                                                 
47
 The legal basis for a certificate system is set in of the consolidated electricity supply act (no. 151 of 
10/03/2003: section 60-63) 
48
 In the political agreement from 19 June 2002 it was decided to introduce an environmental bonus to 
electricity produced on renewable energy to recognise the environmental benefit of these sources 
(Regeringen, 2002b). This bonus has not been introduced and Denmark has followed a different strategy 
to reduce its greenhouse gases emissions relying on the flexible mechanisms 
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on 4,8 € cents/kWh has been removed, but only for new turbines (no. 495 of 09/06/2004). 
The changes in tariffs are very complicated to illustrate due to the number of transitional 
arrangements. The on-shore wind turbine example is showed in table 6 without taking 
regard of various transitional arrangements.  
 
Table 6 Developments in price support to on-shore wind turbines since 2001 
Act Electricity Supply Act 2001 Electricity Supply Act March 2003 
Amended Electricity 
Supply Act 2003 
Period Wind turbines before 01/01/2000 
Wind turbines after 
01/01/2001 
Wind turbines before 
01/01/2005 
Wind turbines after 
01/01/2005 
Support 4,4 € cents/kWh 1,3 € cents/kWh 1,3 € cents/kWh premium 
1,3 € cents/kWh premium 
0,3 € cents/kWh premium 
Support 
3,3 € cents/kWh Market price + 
premium to reach 4,4 
€ cents/kWh 
Market price 
Market price 
Total 
support 
Fixed price 8,0 € 
cents/kWh 
Fixed price 5,7 € 
cents/kWh 
Price limited to max 
4,8 € cents/kWh 
Market price + 1,6 € 
cents/kWh (current price) 
 
Current Price Support  
In March 2004 the Danish government and most of the opposition parties adopted an 
energy agreement (DMEBA, 2004a; 2004b). This led to a number of changes, here among 
the adoption of "The act amending the act on electricity supply and the act on heat 
supply" 49 (no. 495 of 09/06/2004) setting the current rules for settlement prices for 
renewable energy. An overview of the present settlement prices is given in table 7 on the 
following page. The transition arrangements adopted in the process of reforming the 
support for renewable energy are not included in the table.  
 
Today the main support to renewable energy in Denmark still takes the form of a fixed 
price system, but the settlement price is now connected to the market price. Simplified 
the system is a combination of a) fixed premiums added to the market price for wind 
energy and b) feed-in-tariffs for biogas and biomass where a supplement payment is 
added to the market price to reach a fixed tariff (no. 495 of 09/06/2004). The difference 
between the two methods is that with a fixed premium, rather than fixing the total price 
paid, the government fixes a premium to be added to the electricity market price (EWEA, 
2004a: 5). 
 
For biomass an additional 13,4 €/ton per burned biomass (DKK 100) can be granted 
until the maximum limit of 402,722 €/year (DKK 3,000,000) is met (no. 495 of 09/06/2004: 
section 56-58b). For wind turbines the March energy agreement put a replacement scheme 
in place. A scrap certificate is given to producers taking down turbines with an effect of 
450 kW or below, connected to the grid in the period between 01.01.2005-31.12.2009. 
The producer then receives 1,6 € cents/kWh for the production from new turbines (DKK 
0,12). The aim is a capacity expansion of 350 MW over the next five years. The March 
agreement also abolished the 4,8 € cents/kWh limit for new wind turbines, but as 
mentioned, the rule still applies for existing (DMEBA; 2004b).  
                                                 
49
 Following orders of 15/12/2004 detailing rules have been adopted subsequent:  
no. 1364, order on payments to electricity produced by other renewable energy plants than wind turbines  
no. 1365, order on grid connection of wind turbines and payments to electricity produced by wind turbines   
no. 1367, order on payments to electricity produced by decentralised heat and power plants  
no. 1366, order on payments to producers of own  electricity  
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Category Settlement price Premium Premium 
 
Wind      
Existing turbines out of 
transitional arrangements1  
Spot price + a compensation 
for balancing costs of 0,3 € 
cents/kWh (DKK 0.023) 
Maximum 1,3 € cents/kWh up to 20 
years (DKK 0,10) 
 
Turbines erected between 
01.01.2003 - 31.12.20041 
 
Spot price + a compensation 
for balancing costs of 0,3 € 
cents/kWh (DKK 0.023) 
2,2 € cents/kWh the 
first 12.000 full load 
hours if a scrap 
certificate has been 
used2 (DKK 0.17) 
Maximum 1,3 € 
cents/kWh up 
to 20 years 
(DKK 0,10)  
New turbines erected from 
01.01.2005 
 
Spot price + a compensation 
for balancing costs of 0,3 € 
cents/kWh (DKK 0.023) 
1,6 € cents/kWh the 
first 12.000 full load 
hours if a scrap 
certificate has been 
used3 (DKK 0,12)
 
1,3 € 
cents/kWh up 
to 20 years 
(DKK 0,10) 
Small turbines4  8,0 € cents/kWh (DKK 0,60) 
 
Solid Biomass     
Existing and new plants Spot price + supplement payment = a fixed price on 
4,0 € cents/kWh (DKK 0.30) up to 10 years from 
operation. At least 10 years from the 01.08.2001 
 
1,3 € 
cents/kWh 
(DKK 0,10)  
 
Biogas 
    
Existing plants operational 
before 21.04.2004 5 
Spot price + supplement payment to reach a fixed price on 8,0 € 
cents/kWh up to 20 years from grid connection (DKK 0,60). Minimum in 
15 years from 01.12.2004  
Plants grid connected 
between 22.04.2004-
1.12.2008 5 
Spot price + supplement payment to reach a fixed price on 8,0 € 
cents/kWh up to 10 years from grid connection (DKK 0,60) and 5,4 € 
cents/kWh the following 10 years (DKK 0,40). The supplement is given 
up to 8 PJ/year  
Combined with other fuels Spot price 3,5 € cents/kWh up to 10 years (DKK 
0,26). Followed by 0,8 € cents/kWh 
(DKK 0,06) 
 
Other RE  
Plants grid connected 
after 21.04.2004 
significant for future RE 
production6 
Spot price + supplement payment to reach a fixed price on 8,0 € 
cents/kWh (DKK 0,60) up to 10 years from grid connection and 5,4 
cents/kWh (DKK 0,40) the following 10 years  
Others7 
 
Spot price 1, 3 € cents/kWh up to 20 years from 
grid connection (DKK 0,10) 
Combination of RE and other fuels8  
 
Plants using RE at the 
latest 21.04.2004 
 3,5 € cents/kWh up to 20 years, at least 
15 years from 1 January 2004 (DKK 
0,26) 
Plants using RE after 
21.04.2004 significant for 
future RE production6 
 3,5 € cents/kWh in 10 years (DKK 0,26) 
and 0,8 € cents/kWh in the following 10 
(DKK 0,06) 
 
Waste 
   
Electricity effect > 10 MV 
from 01.01.2005. 
Electricity effect > 5 MV 
from 01.01.2007 
Spot price Unknown figure, based on 
previous support, up to 20 
years from grid connection, 
at least 15 from 01.01.2004 
 
 
Table 7 Price support to RES-E in Denmark  
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Source: Act no. 495 of 09/06/2004 and detailing orders; Danish Wind Turbine Owners' Association www.dkvind.dk 
 
Tendering 
Besides the fixed price support to renewable energy, a tendering procedure is currently 
taking place for off-shore wind farms. In 1997 an action plan was adopted designating 
areas for off-shore wind farms. On basis of recommendations in the action plan the 
former Danish government decided in 1999 to order the electricity companies to erect 
five large-scale demonstration projects of a total of 750 MV. The Danish 
Energy Authority granted approval of the first two wind farms, at Horns Rev and 
Roedsand-Nysted, in 2001. The farms were put into operation by the end of 2002. The 
government decided 4 June 2002 to exempt the electricity companies from the order of 
establishing the last three off-shore wind farms in line with the transition to a liberalised 
electricity market. Instead, a tendering procedure has been initiated 
(www.ens.dk/sw1107.asp).  
 
In the March 2004 energy agreement it was decided to tender for two new off-shore 
wind farms50. The aim is to grid connect the farms at the latest by 2007/2008. The 
Danish Energy Authority has offered tenders for an off-shore wind farm at Horns Rev 
and one at Roedsand, each giving the right to exploit wind energy from an off-shore 
wind farm of 200 MW. The deadline for offers expired in January 2005 
(http://www.ens.dk/sw9545.asp). Criteria for evaluating the tenders are among others the 
kWh-price, project placement, physical conditions, and the time schedule. An act has to 
be adopted for financing the necessary support over the electricity prices51.  
 
                                                 
50
 The legal basis for granting permission to the utilisation of energy in Danish territorial waters following 
invitations to tender is found in article 13 of the consolidated electricity supply act (no. 151 of 10/03/2003)  
51
 More information on the tendering procedure can be found at the website of the Danish Energy 
Authority: http://www.ens.dk/  
1) Spot price + premium may not exceed 4,8 € cents /kWh (DKK 0,36) 
2) A scrap certificate is given to producers taking down turbines with an effect on 150 kW or below 
between 01.03.1999-31.12.2003 
3) A scrap certificate is given to producers taking down turbines with an effect on 450 kW or below 
connected to the grid    in the period between 01.01.2005-31.12.2009. If the monthly settlement price 
exceeds 6,4 € cents/kWh the premium will reduced accordingly (DKK 0,48) 
4) Small turbines are turbines with a capacity up to 25 kW and grid connected in its own installation 
5) Plants not settled after these conditions receive a premium to the market price of 1,3 € cents/kWh up to 
20 years from grid connection (DKK 0,10) 
6) Encompass tidal wave, solar energy plants, fuel cells using renewable energy, plants to gasification of 
biomass as well as sterling motors or similar using biomass. Other plants can be permitted separately, 
with the exception of hydro power in streams and already applied production technologies used to burn 
biomass 
7) Supplement payments cannot be obtained by PV-plants with an effect below 6 kW, if connected to 
installations in buildings exempted from electricity taxation  
8) On a yearly basis a share on 10-94 % of the fuel value of the added fuels have to be based on RE 
 
Note: The spot price is fixed at the Nordic power pool "Nordpool" every hour according to the supply and 
demand of electricity 
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Tax measures 
In Denmark the electricity price consists of four basic elements: a) the price of 
electricity, b) the price of transportation i.e. the fee for using the grid and the fee for 
public service obligations, c) fee for subscription i.e. the fee for handling the customers, 
and d) taxes including environmental and energy taxes as well as VAT (ADEC, 2003: 19). 
The taxes as of 1st January 2004 comprise of: 
 
• Energy tax 6,9 € cents per kWh (DKK 0,52) 
• Distribution tax 0,5 € cents per kWh (DKK 0,04) 
• Tax for electricity saving measures 0.8 € cents per kWh (DKK 0,06) 
• Carbon dioxide tax 1,3 € cents per kWh. (DKK 0,10) 
• Additional 25% VAT on the total amount including the above-mentioned special taxes. 
(ADEC, 2004: 6) 
 
Before the energy reform in 1999 the CO2 tax was refunded to producers of electricity 
based on renewable energy sources. This changed with the electricity reform in 1999 
when the refund was abolished and replaced by a 1,3 € cents/kWh supplement payment, 
until a green-certificate market is in place (Regeringen, 1999b).  
 
Concerning heating, it can be added that taxes on fuels together with costs of fuels 
constitute the main part of the price. Biofuels for heating are exempted from fuel taxes 
and thus indirectly supported. This system is different from electricity production where 
taxes are on consumption (DEA, 2004b: 10). 
 
R&D  
Denmark has a tradition for research and development in renewable energy technologies. 
The energy research programme from 1976 still exists today. In addition, renewable 
energy was previously supported under the research programme “Development 
Programme for Renewable Energy” established in 1981 and terminated in 200152 (DEA, 
2001: 13). Today renewable energy is supported by the: 
 
• Energy Research Programme, from 1976, administrated by the Danish Energy Authority, 
aimed at developing new energy technological solutions for the practical implementation of 
Danish energy policy with the objectives of well functioning energy markets ensuring cost-
effectiveness, security of supply, environmental consideration and an effective utilisation of 
energy. Allocated €7,4 million for projects in 2005 (DKK 55 million) 
(http://www.ens.dk/sw295.asp; DEA, 2003a: 4) 
• Public Service Obligation, a scheme from 1998 administrated by the TSO, ensuring R&D 
related to system and transmission conditions as well as to environmentally friendly energy 
technologies. Projects supported are both evaluated by the TSO and the Danish Energy 
Authority. Final approval made by the DEA. Allocated €17,5 million for environmentally 
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 In the period 1997-2001 the explicit aim of this programme was to promote the targets in the Danish 
energy plan "Energy 21" of a 12-14% share of RE of gross energy consumption by 2005 and a share of 
35% in 2030. Grants was given to: a) projects aiming at developing and demonstrating renewable energy 
plants preparing them for market introduction, b) type approved RE plants such as privately owned wind 
turbines, biogas plants, straw and wood-chip fired heating and CHP plants, and solar heating to give an 
incentive for investors to invest in certain plants, and c) pilot plants and knowledge centres (DEA, 2001: 
13) 
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friendly electricity technology projects in 2005 (DKK 130 million) 
(http://www.ens.dk/sw295.asp; DEA, 2003a: 4, Nielson, e-mail 08.04.05) 
• Strategic Programme for Renewable Energy, administrated by the Programme Committee 
for energy and the environment under the Danish Research Agency. This programme runs 
from 2003-2005 and grants are given to research in the areas: wind power, bioenergy, PV, 
fuel cells and energy saving technologies. The Programme Committee has been granted 
€37,2 million to energy and the environment in the period 2005-2008 (DKK 276,8 million) 
(Finansministeriet, 2004a: §19: p.161)  
 
With the change of government in 2001 the financial resources in the Energy Research 
Programme were decreased from €14,76 million/year (DKK 110 million) in 2001 to 
€5,37 million/year (DKK 40 million) in 2002. Besides the Development Programme for 
Renewable Energy, three special programmes for renewable energy within hydrogen, 
wave power and PV also ended in 2001 (DEA, 2003a: 4, On the other hand, under the 
Ministry of Science, Technology and Innovation, administrated by the Danish Research 
Agency, the fund with strategic renewable energy means were established in 2003 
(http://www.ens.dk/sw2945.asp).  
 
6.3. Discussion of the Danish Support for RES-E 
Member States have to report to the Commission on measures taken or planned to reach 
their national RES-E targets. The expected meeting of the Danish 29% target already in 
2004/2005, in this report, should be seen in light of the current tendering of two off-
shore wind farms, an expected increase in straw, wood and biogas of 3-4% from 2003-
200553, as well as an 1% increase in waste based electricity's share due to the 
construction of four new CHP waste incineration plants (DEA, 2003c). Thus, it has not 
been urgent for Denmark to introduce new measures. However, what has happened is 
actually a weakening of the price support and the priority given to renewable energy. 
One could argue that the target set for Denmark is not ambitious enough. The question is 
whether a more ambitious target would have motivated Denmark to keep its prior level 
of support and perhaps even take further measures. The nature of the targets as non-
binding and the lack of commitment from the government to renewables speak against 
this.   
 
A new rate for price support to renewable energy has been introduced after the adoption 
of the Directive. This is not an enhancement of the support given that it decreases the 
former settlement prices. The European Commission are critical towards the decrease in 
price support as stated in their evaluation of the Danish support: "The feed-in-tariffs 
applied at present are insufficient to attract investments comparable to the development 
of the last decade" (European Commission, 2004a: 20). The Danish Wind Industry 
Association also highlights that the current price support is too low to attract investments 
in wind energy (Jersild, 17.03.05). It is, and should be, a natural development that price 
support to RE technologies decrease in line with technology development and improved 
competitiveness. The problem is if the decrease in price support makes the RE 
technologies unable to compete on the market. This can result in decreased investments 
in new capacity and make existing capacity decrease, as some renewable energy plants 
might have to close down. 
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 This is expected as a result of ongoing conversion schemes e.g. the biomass agreement  
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That the change of political commitment and support to RE has resulted in uncertainty 
for investors is reflected in the growth in wind power. In 2004 the growth in wind power 
in Denmark was only 0.1% with 9 MW newly installed capacity. Growth rates are higher 
in many other European countries as table 8 of the growth rates in wind energy from 
2003 to 2004 in EU-25 shows. Denmark is the country with the third largest installed 
capacity in the EU, but there is still a large untapped potential for wind power. Other 
countries with high shares of wind power, such as Germany and Spain, still show a 
positive growth in capacity. 
 
  Table 8 Growth in wind power capacity in EU-25 from 2003 to 2004 
EU-25 End 2003 End 2004 Growth in capacity Added 2004 
 Austria                    415               606  46.1% 192 
 Belgium                      68                  95  40.3% 28 
 Cyprus                         2                    2  0.0% 0 
 Czech Republic                         9                  17  99.3% 8,57 
 Denmark                 3.115            3.117  0.1% 9,48 
 Estonia                         2                    6  134.7% 3,3 
 Finland                      52                  82  57.7% 30 
 France                    253               386  52.6% 138 
 Germany              14.609          16.629  13.8% 2036,9 
 Greece                    375               465  24.0% 90 
 Hungary                         3                    6  100.0% 3 
 Ireland                    191               339  77.9% 148,35 
 Italy                    904            1.125  24.4% 220,84 
 Latvia                      26                  26  0.0% 0 
 Lithuania                         0                    7  4206.3% 6,73 
 Luxembourg                      22                  35  64.1% 13,8 
 Malta                        -                    -   0 0 
 Netherlands                    910            1.078  18.5% 197,29 
 Poland                      63                  63  0.0% 0 
 Portugal                    296               522  76.4% 226,05 
 Slovakia                         3                    5  94.7% 2,5 
 Slovenia                        -                    -   0 0 
 Spain                 6.203            8.263  33.2% 2064,6 
 Sweden                    399               442  10.8% 43 
 UK                    648               888  37.1% 240,175 
 Total EU-10                    108               132  22.3% 24,1 
 Total EU-15              28.459          34.073  19.7% 5678,493 
 EU-25              28.567          34.205  19.7% 5702,593 
Source: 
 
Note: 
Own calculations of growth based on statistics from European Wind Energy Association, 
EWEA; http://www.ewea.org/documents/EWEA_2004Map_v2.pdf.  
The added capacity might be 9 MW in 2004, but growth in capacity only 2 MW due to the take down 
of wind turbines in the period 2004 
 
R&D spend on renewables 
Regarding financial means spend on R&D for renewable energy the support decreased 
from 2001. This might be changing with the allocation of €37,1 million for the period 
2005-2008  (DKK 276,8 million) on the State Budget 2005 to energy and the 
environment, administrated by the Programme Committee for Energy and the 
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Environment under the Danish Research Authority (Finansministeriet, 2004a: §19: p.161). 
However, it is uncertain how large an amount of the grants will be used on renewable 
energy and how much on energy efficiency technologies. 
 
It is nevertheless a positive shift. To begin with the Programme Committee for Energy 
and the Environment was only allocated €14,8 million (DKK 110 million) in a three-
year period to the strategy programme for renewable energy. Still, it does not compare to 
the funds granted under the abolished Development Programme for Renewable Energy 
i.e. between €16,4-27,7 million a year in the period 1996-2000 (DKK 124-162 million) 
(DEA, 2001:3). The increase should not be seen as directly caused by the implementation 
of the RES-E Directive, since when the Directive was adopted (2001) and went into 
force (2003), the trend was decreased funds. It should rather be seen from an industry 
and employment perspective, as the text associated to the research grants for energy and 
the environment in the “State Budget Agreement 2005” indicates: 
 
"Today Denmark has one of the worlds most well-functioning energy supply systems and 
leading competencies, both research and industry wise, within development and 
marketing of cleaner and more effective energy technologies. If this position is to be 
maintained and developed further, research in renewable energy and environmentally 
sustainable energy production, including areas such as wind power, bioenergy, PV, fuel 
cells and energy efficiency technologies, is also needed in the future" (authors translation) 
(Finansministeriet, 2004b: 69) 
 
6.4. Administrative Procedures 
According to the RES-E Directive Member States had to evaluate their existing 
legislative and regulatory framework on authorisation procedures and report on this as 
well as actions taken by October 2003. In the Danish report the administrative 
procedures are assessed as being objective, transparent and equitable for promoting 
renewable energy. Consequently no adjustments are made to these (DEA, 2003c). 
 
The legal basis for the authorisation procedure applicable to production plants for 
electricity produced from RES is laid down in “The consolidated electricity supply act” 
(no. 151 of 10/03/2003). A license is required for production plants with a capacity excess of 
25 MW. A license covers the holder’s entire operation and is not required for individual 
plants (art. 10). Further, establishment of new electricity production plants and 
signification alterations of existing needs permission. A permission is granted in respect 
of an individual production unit (art.11) and it is only required for RES production plants 
with a capacity exceeding 10 MW. The RES plants required having a license and 
permission is typically off-shore wind farms and central CHP plants using waste or 
straw. For plants with a capacity between 200 kW and 10 MW a notification to the 
Danish Energy Authority is required, with the exception of wind turbines. 
 
In addition to the requirements in the electricity supply act, RES production plants are 
also covered by other legislation such as: 
• Environmental Impact Assessment, required for plants considered likely to have a 
significant impact on the environment 
• Land-use planning, approval of projects to be in accordance with regional and local plans 
• Building permits, 
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Furthermore, for the establishment of RES plants on Danish territorial waters special 
permission is required for preliminary surveys and utilisation of energy sources (no. 151 
of 10/03/2003: art.13). This applies in practice to off-shore wind farms. For land based wind 
turbines special rules apply in terms of: noise limits for wind turbines; less stringent 
building rules on wind turbines, as the construction of a wind turbine does not require a 
building permit, but needs only to be notified to the municipal authority responsible for 
building; and a type-approval scheme for wind turbines has been introduced. Type-
approval entails simplification of the processing of cases under the above-mentioned 
rules (DEA, 2003c).  
 
Discussion Administrative Procedures 
Regarding administrative procedures they are clearly defined, only requiring licenses 
and permits to renewable energy plants, with the exception of wind turbines, exceeding a 
capacity of respectively 25 MW and 10 MW. The permission procedure for on-shore 
wind turbines has been facilitated by less stringent building rules and a type-approval 
scheme.  
 
One factor that could become an issue though, pointed out by Hanne Jersild in the 
Danish Wind Industry Association, is related to the upcoming structural reform in 
Denmark54. Today the administrative structure in Denmark consists of 14 counties 
(responsible for regional plans) and 275 municipalities (responsible for municipal and 
local plans). The structural reform implies a new structure from 1 January 2007 
consisting of 5 new regions and 100 large municipalities (Regeringen, 2004: 17). To erect a 
wind turbine the area has to be designated in a regional plan today, and a local plan for 
the specific project developed. The overall responsibility for designating areas for wind 
turbines will with the reform be transferred from the counties to the new large 
municipalities (Regeringen 2004: 73). 
 
As part of the March energy agreement a replacement scheme was as mentioned 
adopted, aimed at replacing 900 older turbines with 150-200 new modern turbines, 
implying an expansion of capacity by 350 MW (DMEBA, 2004b). In this respect the 
government has approached the counties and the municipalities asking for the 
designation of suitable areas for placing wind turbines. Currently the designation of 
areas is, according to the Danish Wind Industry Association, going slow. If the 
designation of areas for new wind turbines is not finished before the structural reform 
enters into force, there is a risk for standstill in the planning procedure. The reason for 
this is the many new assignments in the municipalities and the possible lack of 
individual capacity to designate the areas. This could imply that the replacement scheme 
running for five years will not have the expected effect (Jersild, 17.03.05).  
 
Still, overall the administrative procedures are streamlined and not blocking 
renewable energy installations compared to e.g. Greece where more or less any person 
disapproving of a project is able to stop it and a complete lack of energy planning 
prevails (see fact box 4).  
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 The foundation for the structural reform is laid down in the June 2004 Agreement between the 
Government and the Danish People's Party on a structural reform in the public sector (Regeringen, 2004) 
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6.5. Access to the Grid 
In the report evaluating administrative procedures Member States also had to consider 
measures taken to facilitate access to the grid system. Furthermore, Member States shall 
ensure that the TSO and DSO guarantee the transmission and distribution of electricity 
based on renewable energy sources (2001/77/EC: art. 7.1; 7.7). The Danish government has 
assessed provisions for access to the grid as objective and transparent (DEA, 2003c).  
 
Electricity or CHP produced from renewable energy has prioritised access to the grid. 
This mean that if the electricity net is overloaded and in risk of breaking down the 
production is cut off in a prioritised order of which electricity produced from renewable 
energy sources is cut off last (no. 151 of 10/03/2003: art. 27). Previously an “obligation to 
buy” provision existed, obligating consumers to buy electricity based on renewable 
energy or waste to certain fixed prices. This changed with the March 2004 energy 
agreement. Now the electricity is sold on market conditions and producers can freely 
choose their electricity trade company.  
 
For other plants than wind turbines "The consolidated electricity supply act" (no. 151 of 
10/03/2003: art. 67) sets the legal framework for grid connection of RES production plants. 
Plant owners pay the cost of connecting to the grid at a specified level and the 
distribution or transmission undertaking concerned have to make the connection and 
bear other costs associated with connection, reinforcement and expansion of the 
electricity supply grid. For wind turbines the rules for grid connection are laid down in 
"The order on grid connection of wind turbines and supplement payment to electricity 
produced from wind turbines" (no. 1365 of 15/12/2004). This order requires the distribution 
or transmission undertaking to make the connection and lays down the rules for sharing 
costs of connecting wind turbines to the grid and the costs arising from these 
Fact Box 4 Administrative procedures in Greece 
The main barrier for the development of renewable energy in Greece is in the planning system. The 
national RES policy has not been translated to the regional and local level and there is an overall lack 
of energy planning. Additionally, there is no spatial planning available to determine land-use and a 
significant part of the land is still with undefined ownership status. A land register is under preparation 
that could improve this situation. These issues have resulted in a slow and difficult development of 
e.g. wind park licensing and construction.  
 
Another factor influencing the planning in Greece, or lack of, is the notion of "environmental sensitive 
areas".  Today almost any natural landscape in Greece is classified as an environmental sensitive 
area, not just areas with truly high nature values. It is possible for any person to object to the 
realisation of a project in such an area and effectively, stop it, promptly (by just going to court and 
asking for preventive measures). Local eco clubs still have negative attitudes and create problems for 
the development.  As the situation is at present any interested person can submit a final appeal 
against wind development to the Supreme Court of Greece. Such an appeal usually leads to the 
suspension of any installation activities, almost immediately.  
 
* Altener project 4.1030/Z/02-026: SIWERM "Successful implementation of wind energy at regional and municipal 
level", minutes of the Greek kick-off meeting, found at http://www.siwerm.org 
**Report from Greece on reaching the target for consumption of electricity from renewable energy sources in 2010 
found on the website: http://www.europa.eu.int/comm/energy/res/legislation/electricity_member_states_en.htm 
***European Commission Staff Working Document:  The share of renewable energy in the EU - Country Profiles - 
Overview of Renewable Energy Sources in the Enlarged European Union (European Commission, 2004f) 
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connections. The distribution companies share their grid connection costs i.e. the 
consumers pay the same share of these as part of their grid distribution costs.  
 
Discussion of Access to the Grid 
The reporting requirement in the Directive has led to a very short review of the access to 
the grid in Denmark, but not to adjustments, since access is assessed as transparent and 
objective. This is a correct assessment. The access to the grid in Denmark is equal 
giving anyone wishing to connect to the grid access and renewable energy is 
prioritised i.e. RES electricity has priority access to the electricity supply grid if there is 
insufficient grid capacity. Costs of connection to the grid are shared. Compared to other 
European countries the access to the grid is fair. For comparison an example of a country 
having problems with grid connection is France having a very long connection 
procedure. 
 
 
6.6. Guarantees of Origin 
The provision in the RES-E Directive on guarantees of origin of electricity produced 
from renewable energy sources is transposed in "The order concerning guarantees of 
origin of RES electricity" (no. 1 of 06/01/2004). Member States should no later than 27 
October 2003 ensure that the origin of electricity from RES can be guaranteed and 
report by the same date to the European Commission on measures to ensure the 
reliability of the system. Denmark has not reported on this, likely due to the late 
Fact Box 5 Access to the grid in France 
In France the project developers have to pay for grid connection costs between the turbines and the 
connection point on the network. Electricité de France (EDF) pay costs for grid reinforcement and 
passes costs on to the consumers. EdF is the main power utility in France and also the parent 
company of the transmission and distribution net companies. The sole transmission system operator 
Le Réseau de transport d'électricité (RTE) in France is not yet legally separate from EDF, but has 
since 2000 been independent in terms of management, accounting and finance.  
 
The connection procedure is organised into a queuing system building on the “first come, first served” 
principle. The procedure implies co-ordination between the transmission system operator and the 
distribution system operator. Following steps are included:  
• Connection inquiry by producer to the system operator (SO) 
• Preliminary study of connection costs and ranking of the project in the waiting list by the SO  
• Then the producer has to provide detailed data on the project e.g. building permission, 
administrative and technical information (if these procedures are not met the project is excluded 
from the waiting list) 
• If the grid capacity is sufficient, within three months the network operators answers the producer 
with a detailed connection study and a technical and financial proposal  
• If the grid capacity is not sufficient and network reinforcement are needed, the producer may 
choose to stay in the waiting list, or may ask the SO for a detailed study and corresponding 
technical and financial proposal  
• If the producer wait the SO provide information about changes in the project situation on the list  
• After receiving a proposal the producer has three month to discuss and sign the proposal with the 
system operator, 
• and finally acceptance by the EdF 
 
Sources *Nordic Wind Power Conference, 1-2 March, 2004, Chalmers University of Technology, Wind Power 
Integration in the French Distribution Grid Regulations and Network Requirements, Régine Belhomme, and 
Chantal Corenwinder from EDF R&D, TESE Department, France 
**website of Le Réseau de transport d'électricité: http://www.rte-france.com 
***website of Electricité de France : http://www.edf.com 
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transposition of this provision in the Directive. A guarantee of origin system was 
operational in Denmark from 15 January 2004. Denmark has designated the TSO as the 
competent authority to issue guarantees of origin when requested. The TSO keeps a 
central register over the issued guarantees and shall report to the Danish Energy 
Authority yearly on the issuing of guarantees of origin (no. 1 of 06/01/2004: art. 2). The 
costs of issuing a guarantee are borne by the RES-E plant operator requesting the 
guarantee (no. 1 of 06/01/2004: art. 8). A guarantee of origin can be obtained in an electronic 
PDF-version or a paper version with signature (Mortensen, 15.03.05). 
 
Denmark has a nation-wide central data register of electricity production plants55. Rules 
for the register are laid down in "The order concerning verification and monitoring of 
payments in respect of certain forms of electricity production plants etc." (no. 1521 of 
23/12/2004), also transposing the guarantee of origin provision. This data register, 
administrated by the TSO, contains information on: ownership of the plant; location, 
grid connection, capacity and other technical characteristics; electricity production, 
types and quantities of fuels used; payment in respect of electricity production and other 
factors of relevance such as environmental and security of supply (no. 1521 of 23/12/2004: 
art. 5). When applying for a guarantee of origin the producer must specify its GSRN 
number (a unique identification number) in this central register. The data in the register 
sets the basis for the information included in the guarantee of origin (Mortensen, 15.03.05). 
A guarantee will refer to net production of 1 MWh electricity and will be issued 
monthly, quarterly or yearly. A guarantee will have no validity period (European 
Commission, 2004d: 17). 
 
The Danish TSO is involved in the Renewable Energy Certificate System (RECS) and 
also member of the Association of Issuing Bodies governing the standards of the RECS 
system. With the agreement on guarantees of origin in the Directive, RECS 
International and its members set up the European Energy Certification System (EECS) 
to be compatible with the guarantee of origin. This system sets a joint standard for the 
handling and transfer of guarantees of origins, based on the RECS standard. Six 
countries (including Denmark) had by June 2004 joined this system. Since the 
requirements for data in a guarantee of origin builds on the RECS-standard the two 
systems are compatible (European Commission, 2004e: 17ff; Mortensen, 15.03.05).  
 
Discussion Guarantees of Origin 
Denmark has transposed and implemented the requirements for issuing guarantees of 
origin and they are currently issued, exported and recognised. That Denmark has joined 
the EECS adds some additional requirements to the content of a guarantee of origin, 
compared to the ones defined in the RES-E Directive, for example, requirements for 
guarantee of origin registries and the definition of interfaces for communication between 
these registries. This is positive since the use of central registries reduces verification 
costs and minimise the possibility for multiple counting i.e. multiple issue of a guarantee 
of origin for the same unique quantity of RES-E and multiple use of individual 
                                                 
55
 The purposes of the central data register is: a) verification and monitoring of payments for environment 
friendly electricity production as laid down in chapter 9 of the electricity act, and b) the provision of 
statistical information on electricity production and electricity production plants (no. 1521 of 23/12/2004: 
art. 5) 
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guarantees  (European Commission, 2004e: 17; 37). In this regard Denmark has gone beyond 
the minimum compliance requirements of the Directive. 
 
In the frame of the Altener programme a part-funded project on “The Renewable Energy 
Guarantees of Origin” (RE-GO) has been conducted, assessing the systems of 
guarantees of origin. This project identifies three main uses for guarantees of origin:   
 
• “Proof of RES-E generation for any reporting requirements to end consumers, in 
particular electricity disclosure. Green electricity quality labels, which are purely 
voluntary and not related to government policy, may also be facilitated through GO. 
• Proof of generation of RES-E for any financial support mechanism for the market 
players, including feed-in tariff systems, quota obligations and tax exemptions. 
• Proof of RES-E generation for the purpose of the MS indicative targets and increase 
transparency.” (European Commission, 2004e: 7) 
 
In Denmark the guarantee of origin system is not used for any of these purposes. The 
Danish Order on Guaranties of origins specifies in article 1 that a guarantee cannot be 
used as documentation for a RES-E producer’s right to receive support (no. 1521 of 
23/12/2004: art. 1).  
 
Currently the Danish Energy Authority is considering how the disclosure of electricity in 
the frame of the EU electricity directive (2003/54/EC) will be implemented. Concerning 
disclosure, the two main requirements in the electricity directive to Member States are 1) 
to ensure that suppliers provide fuel mix information on or with the bill and 
environmental information on the fuel mix, at least in the form of information on 
reference sources, such as web pages, 2) to ensure that the information provided by 
suppliers are reliable (2003/54/EC: art. 3). Disclosure can also be referred to as the labelling 
of electricity. The main objectives of disclosure in the electricity directive are to: 
 
• “increase market transparency by providing open and easy access to relevant 
information, 
• comply with the consumers right to information regarding purchased products, 
• enable consumers to make informed choices about suppliers based on the generation 
characteristics of the electricity they supply,  
• educate consumers and stimulate electricity generation that contributes to a secure and 
sustainable electricity system.”  
Source: Note of DG TREN on Directives 2003/54 and 2003/55 on the internal market in electricity and natural 
gas (European Commission) 
 
Today guarantees of origin are not used for electricity disclosure in Denmark. Neither 
are guarantees of origin used as documentation for the meeting of the RES-E indicative 
target. This is not possible since guarantees are not issued for all RES-E electricity, but 
only upon request. Eltra and Elkraft, the two Danish TSOs merged, would support the 
idea of using a guarantee of origin for more purposes such as electricity disclosure, 
meeting indicative target etc. (Weeth, e-mail: 11.04.05, Mortensen, e-mail: 04.05.05). 
 
 
 68
6.7. Best Practice Examples RES-E 
Some Member States make more effort to increase their share of renewable energy like 
the examples of the efforts in Germany and Spain show in fact box 6 and 7. Together 
with Finland and Denmark, Germany and Spain are the countries making the most 
progress in meeting their national RES-E targets. The difference between Denmark and 
these countries is that while they have continued having objectives and favourable 
schemes for renewable energy, Denmark has decreased its support and commitment. 
   
 
Fact Box 6 Implementing the RES-E Directive in Spain  
The national indicative RES-E target for Spain to reach is 29.4% of gross electricity consumption by 
2010. In 2002 this share amounted to 12.6%. Spain introduced a strong programme to support RES 
in 1997. It has resulted in an enormous growth in new capacity, mainly wind power. Feed-in tariffs 
and premiums providing high transparency and certainty in the market can be seen as main drivers 
for this growth. After Germany, Spain is the most favourable country for wind investments. 
 
Support: It is possible for RES producers to choose between a fixed preferential tariff and a (variable) 
premium price on top of the market price. Investment support is also provided. Tariffs are specified for 
plants <50MW. 
 
Tariffs specified for 2003:  premium (€ cents/kWh) feed-in (€ cents/kWh) 
Solar PV (< 5kW):  36.0   39.6 
Solar (other installations):  18.0   21.6 
Solar thermal-electric:  12.0 
Wind:   2.66  6.21 
Small Hydro (≤10MW): 2.94  6.49 
Primary Biomass: 3.32  6.85 
Secondary Biomass:  2.51   6.05 
Geothermal, wave and tidal:  2.94   6.49 
 
Strategy: The RE strategy for Spain is established in "The Plan to Promote the Use of Renewable 
Energy Sources in Spain (2000-2010)". The general objective of the plan is a 12% share RES of all 
primary energy sources by 2010 and a 29% share of all electricity generated.  The Plan establishes a 
monitoring system to ensure control of its development and, if necessary, to make proposals for 
modifying the actions taken.   
 
European Commission evaluation of the renewable energy support 
• “Transparent support schemes and the high feed-in tariffs deliver high investment certainty. 
• Feed-in tariffs are decreased and might become too low to induce new investments. 
• Changes due to liberalisation of the sector cause uncertainty. 
• Biomass feed-in tariffs were up-to-now too low to develop new capacity.”  (European Commission, 
2004f: 96). 
 
Sources:  
*Report from Spain, The Ministry of Economics, on reaching the target for consumption of electricity from 
renewable energy sources in 2010 found at 
http://www.europa.eu.int/comm/energy/res/legislation/electricity_member_states_en.htm; 
**European Commission Staff Working Document:  The share of renewable energy in the EU - Country Profiles - 
Overview of Renewable Energy Sources in the Enlarged European Union (European Commission, 2004f) 
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Fact Box 7 Implementing the RES-E Directive in Germany 
The national indicative target for Germany in the RES-E Directive is a 12.5 % share of renewable 
energy of the electricity consumption by 2010.  In 2003 the share of renewable energy in gross 
electricity consumption was 7.9 %. The main sources of renewable energy used for electricity 
generation was in 2003 hydropower contributing with a 3.5% share of electricity consumption and 
wind energy with a 3.1% share (BMU, 2004: 22).  
 
Support: "The Renewable Energy Sources Act" (EEG), adopted in 2000 amended on 21 July 2004, 
provides for priority purchase and transmission of, and payment for power from renewable energies 
(art. 2). Simplified the Act sets the basis for the following relatively high feed-in-tariffs:     
- On-shore wind: 8,7 € cents/kWh for at least five years. Reduction of tariff to 5,5 € cents/kWh 
depending on yield of system. Yearly reduction of tariff by 2%. Payment period set to 20 years 
(art. 10)  
- Off-shore wind: 9,1 € cents/kWh for 12 years. Reduction of tariff to 6,19 € cents/kWh (art. 10) 
- Biomass: up to 150 kW: 11,5 € cents/kWh,  up to 500 kW: 9,9 € cents/kWh, up to 5 MW: 8,9 € 
cents/kWh, more than 5 MW: 8,4 € cents/kWh (art. 8) 
- Small-scale hydro: up to 500 kW: 9,67 € cents/kWh, from 501 kW to 5 MW: 6,65 € cents/kWh 
(art. 6) 
- Large-scale hydro: up to 500 kW: 7,67 € cents/kWh, up to 10 MW: 6,65 € cents/kWh, up to 
20MW: 6,10 € cents/kWh, up to 50 MW: 4,56 € cents/kWh and up to 150 MW 3,70 € cents/kWh 
(art. 6) 
- Landfill gas, sewage gas: up to 500 kW: 7,67 € cents/kWh, up to 5 MW: 6,65 € cents/kWh    
(art. 7) 
- PV: up to 30 kW: 57,4  € cents/kWh, over 30 kW: 54,6 € cents/kWh and over 100 kW: 54,0 € 
cents/kWh. A yearly reduction of tariff by 5%. Payment period set for 20 years (art. 11) 
 
Other supportive schemes are: investment subsidy for most sources except wind; income tax 
regulations on wind energy investments; subsidised loans for major share of wind investments, and 
full exemption from mineral oil tax and environmental tax for all pure liquid and solid biofuels in heat 
and transport. 
 
Strategy: As part of the strategy for sustainable energy the aim is to raise the share of renewable 
energy sources further after 2010 so that by 2050 renewables should cover about half of the 
electricity production. Accordingly target values have been set between 2010 and 2050, such as a 
20% share in 2020, showing a clear long-term commitment from the German Federal Government.  
 
Renewable energy is emphasised as a mean to reduce the emissions of greenhouse gases.  
Germany is, as figure 9 (p.44) also illustrated, only 1.3 % points away from reaching its Kyoto target 
on a 21 % reduction of greenhouse gases from the 1990-level. The support for renewable energy is 
regarded as a major contributor to this achievement.  
 
European Commission evaluation of the renewable energy support 
" The proposed new renewable energy act will have a major impact on wind, biomass and large 
hydropower. The current relatively high feed-in tariffs combined with reasonable investment subsidies 
and loans have generated a considerable RES market." (European Commission, 2004f: 39).  
 
Sources:  
*Report from the Federal Republic of Germany on reaching the target for consumption of electricity from 
renewable energy sources in 2010 at: 
http://www.europa.eu.int/comm/energy/res/legislation/electricity_member_states_en.htm; 
** Amending the Renewable Energy Sources Act (EEC) - Key provisions of the new EES as amended on 21 July 
2004 
 ***European Commission Staff Working Document:  The share of renewable energy in the EU - Country Profiles - 
Overview of Renewable Energy Sources in the Enlarged European Union, (European Commission, 2004f )  
 ****Statistics from the German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety 
(BMU, 2004) 
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6.8. Conclusions 
The RES-E Directive does not stipulate how Member States should increase their share 
of renewable energy sources. Hence, it is up to Denmark how to increase its share 
considering specific circumstances such as resource potential, existing support schemes, 
etc. 
 
Denmark is on track in meeting its indicative target in the RES-E Directive. However, 
the strong development of renewable energy in electricity consumption in Denmark and 
the likely achievement of the indicative target should be viewed in light of previous 
adequate support schemes for renewable energy, the political priority given to renewable 
energy, R&D programmes and agreements with the power utilities. The RES-E 
Directive has not led to any concrete actions in Denmark to increase the share of 
renewable energy. Thus, even though the Directive is transposed into Danish legislation 
the practical implementation is weak i.e. the Directive has not been able to encourage 
Denmark to take action.   
 
Despite the adoption of the RES-E Directive, renewable energy is given a lower political 
priority in Denmark. This is reflected in the decrease of R&D funds, lack of objectives 
for renewable energy, and the strategy chosen to reduce CO2 by use of the flexible 
mechanisms. The decrease in price support to renewable energy is also partly a 
reflection of this. The uncertainty of the political commitment in Denmark is a central 
barrier for investments in renewable energy, where stabile long-term conditions are 
essential for investment decisions. The administrative procedures and access to the grid 
for renewables in Denmark is fair. It is reasonable that the Directive has not had an 
effect on these. 
 
Other countries in the EU are more committed to increase their shares of renewable, as 
the best practice examples show. Germany and Spain have clear objectives for 
renewable energy, promotion plans and great success with their favourable fixed price 
systems. Whether this is a result of the Directive is difficult to assess. The conclusion of 
this analysis is that the Directive in its current form leaves it completely open to Member 
States whether they wish to take actions, or not. Therefore, the Directive is not sufficient 
to move forward Member States to increase their shares of renewables, if they do not 
wish to do so, as the case of Denmark shows.     
 
There are some signs of improvement in Denmark. The March 2004 energy agreement, 
adopted by a broad majority, sets out a replacement scheme for wind turbines, tendering 
of off-shore farms and support to biogas. Denmark could also enhance the practical 
implementation of the Directive with the upcoming energy action plan.  
 
The Directive has not had any effect on the use of renewable energy sources for heating. 
If Denmark had chosen to be more ambitious in its implementation of the Directive, it 
could indirectly have promoted renewables for heating. However, only in the sense that 
the technology used is combined heat and power plants, both increasing the share of 
electricity and heating based on renewables. 
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7. Implementing the Biofuels Directive in Denmark 
The Biofuels Directive requires Member States to recognise the availability of biofuels 
in certain forms, monitor the effect of the use of biofuels in diesel blends above 5%, 
consider the overall climate and environmental balance of the various fuels, and ensure 
that information is given to the public on the availability of biofuels and other renewable 
fuels. There is currently no significant consumption/availability of biofuels in Denmark. 
Therefore, no initiatives are taken to implement these requirements, as confirmed by the 
Ministry of Transport and Energy (Bjergbakke, 11.03.05). The specific fulfilling of these 
requirements can for this reason not be included in the following analysis of the 
implementation of the Biofuels Directive in Denmark.  
 
7.1. Implementing the Biofuels Directive in Denmark 
Denmark has decided to implement the Biofuels Directive by setting an indicative 
target of zero by 2005 in line with the government's position during the negotiations of 
the Directive. During these Denmark argued firmly for replacing obligatory targets, 
original proposed in the Directive, with voluntary targets. The argument was based on 
that the cost-effectiveness of measures varies between countries. In 2006 Denmark will 
decide on an indicative target for 2010. This was reported to the Commission in June 
2004 (DMEBA et al, 2004:3). As recalled the reference values in the Directive for the share 
of biofuels are 2% by 2005 and 5.75% by 2010 of all petrol and diesel for transport 
purposes placed on Member States' markets.   
 
Reasons for Non-action 
In view of the Danish government it is not desirable to promote the use of biofuels in 
Denmark for a number of reasons. Today biofuels are more expensive to produce than 
ordinary gasoline and diesel56. Also additional investments will most likely be required 
to handle the fuels during storage and distribution. Some of the means to off-set cost are 
tax rebates or exemption for biofuels used blended and/or in pure forms (DMEBA et al, 
2004: 3). If biodiesel is completely exempted from tax and similar rebates apply to other 
biofuels, the Danish government has calculated an immediate loss to the State on around 
€33,5 million/year (DKK 250 million) with a use of biofuels on 2% of the total sales of 
gasoline and diesel in 2005. If Denmark is to meet the reference value of 5.75% in 2010 
the loss of revenue will, besides the costs of financing this development, amount to 
around €0,107 billion/year (DKK 0.8 billion) (DMBEA et al., 2004: 1).  
 
Since it is unknown how, or by whom, a particular Danish or European demand will be 
met; an increase in employment in Denmark is doubted in the longer term by the Danish 
government (DMBEA et al., 2004: 6). Furthermore, the government argues that biofuels are 
of no great benefit to the environment compared to the effect of using the financial 
means on other policies to reduce CO2 emissions. The use of biofuels for transport as a 
climate change policy would by far exceed the Danish economic marker of € 16,1/tonne 
                                                 
56
 As recalled the Commission’s Communication on “Alternative fuels for road transportation and on a 
set of measures to promote the use of biofuels” (COM (2001) 547) quotes costs of the order of €500/1000 
litres for biofuels, compared with €200-250/1000 litres for oil-based fuels at USD30/barrel (European 
Commission, 2004a: 10) 
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CO2 (DKK 120). The cost of reducing CO2 with biofuels for transport is estimated to be 
over € 99,3/tonne CO2 (DKK 740) in the government's climate strategy. It is estimated 
more cost-efficient to use biofuels in heat or power production. As recalled the CO2 
reduction cost of conversion to biomass plant is set at €38,9/tonne CO2 equivalents 
(DKK 290). Moreover, the negative environmental impact the production of energy 
crops for biofuels can have is highlighted (DMBEA et al., 2004: 7, 16; Finansministeriet et al., 
2003: 9). In the latest transport statement from November 2004, as well as by Lisa 
Bjergbakke in the Ministry of Transport and Energy, these views are reconfirmed 
(Trafikministeriet, 2004: 83-87; Bjergbakke, 11.03.05). 
  
Regarding considerations on security of supply, more specific reducing the dependency 
on imported oil, which is one of the main objectives behind the Directive, the Danish 
government points out that Denmark is: “more than self-sufficient in oil until the “expiry 
year” of the Biofuels Directive in 2010” and “less affected by problems with the 
international supply of oil than most other Member States” (DMBEA et al., 2004: 6). 
Denmark has been self-sufficient with oil since 1993 and energy since 1997. The degree 
of self-sufficiency was 144% in 2003 compared to 52% in 1990 and 5% in 1980. In 
2003 the production of oil was twice the one of oil consumption (DEA, 2004c: 4). 
Denmark is expected to be self-sufficient with energy until 2013 (DEA, 2004a: 5). The 
Danish transport sector is almost solely dependent on oil as figure 14 over the energy 
consumption for transport by fuel shows.  
 
                              Figure 14 Energy consumption for transport by fuel in Denmark 1980-2003 
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 Source: Danish Energy Authority (DEA, 2004c: 19) 
 
The energy consumption in the transport sector is the fastest growing in Denmark with 
an increase in consumption on 17.4% from 1990 to 2003. Compared the energy 
consumption in the agriculture and industry sector increased by 3.1%, the trade and 
service sector increased by 7.7%, while consumption in households increased by 1.2% 
from 1990 to 2003 (DEA, 2004c: 18ff). 
 
It is recognised by the Danish government that in the longer term fuel supply could 
become a problem. However, biofuels is not considered to be able to solve this problem 
alone anyway (DMBEA et al., 2004: 6). A shift in the Transport sector's dependency of oil or 
major technological breakthroughs is not expected before 2025. Rising fossil fuel prices 
though might change this expectation (Bjergbakke, 11.03.05).  
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The Directive states that a differentiation of national targets compared to the reference 
values shall be justified on clear reasons such as the amount of resources allocated to the 
production of biomass for energy purposes other than transport (2003/30/EC: art. 4). It is 
this element Denmark uses as the main justification for setting a zero-target. As stated 
by Lisa Bjergbakke in the Ministry of Transport and Energy: "it is not because Denmark 
does not want to use biofuels, but it is more cost-efficient to use it in the energy sector 
than in the transport sector" (Bjergbakke, 11.03.05).  
 
Today Denmark produces a small amount of biodiesel, 45,000 tonnes in 2003, most of 
which is exported to Germany. An area of 20-25,000 ha is used for energy crops, mostly 
rape. The consumption of biofuels in Denmark is limited to small experiments at the 
local level. In contrast the use of biofuels to produce electricity and heat is quite high. 
The use of biomass in heat and power production has increased in the period 1980-2002 
among others as a result of government-financed aid schemes and rising taxes on coal, 
oil and natural gas (DMBEA et al., 2004: 12-13).  
 
Another significant factor for the use of biomass is the aforementioned “biomass 
agreement” from 1993. The agreement required electricity plants to use 1.4 million 
tonnes of biomass in power stations before 2000, postponed to 2005. The effect of 
meeting the agreement is that by 2005 plants owned by electricity stations will use 
almost 20 PJ compared to around 10 PJ in 2002. The reference target of 5.75% biofuels 
in 2010 is estimated to correspond to 10,4 PJ (DMBEA et al., 2004: 12). The production of 
biomass (wood and chip) was in 2003 on 46,3 PJ and the production of waste on 36,2 PJ 
(DEA, 2004c: 7). The view of the government based on these facts is that Denmark “has 
already increased the total use of biomass in energy production by far more than the 
limited recommendation for the transport sector in the Biofuels Directive” (DMBEA et al., 
2004: 13). Besides the notion of continued support to decentralised CHP biogas plants, 
Denmark has not reported to the Commission on other plans of allocating resources to 
biomass used for heat and power production. Table 9 shows the proportion of biomass, 
without waste, in EU-15 in 2001. With a proportion of 5.1% Denmark was the fifth 
largest user of biomass relatively speaking. 
 
Table 9 Biomass proportion of total energy consumption in 2001 in EU-15. %  
BE DK DE GR ES FR IE IT LU NL AT PT FI SE UK EU-15 
0,6 5,1 1,5 3,4 3,0 3,7 1,3 3,2 0,5 0,6 9,5 7,8 19,1 14,9 0,8 3,2 
Source: Danish Ministry of Business and Economic Affairs (DMBEA et al., 2004: 13) 
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7.2. Best Practice Examples Biofuels  
Other countries are more progressive in promoting the use of biofuels, as the best 
practice examples of Germany, Spain and the Czech Republic show.  
 
 
 
 
 
 
 
 
Fact Box 9 The implementation of the Biofuels Directive in Germany 
Germany has set the national target of at least a 2 % share of biofuels in total fuel consumption by 
2005.  
 
In 2003 the share of biofuels was 1.18%. Of this share biodiesel made the substantial contribution. 
Additionally very small amounts of pure vegetable oil were used in about 4000 cars. The use of 
biodiesel started in 1993 and the R&D was mainly the responsibility of the industries involved. To 
increase the share of biofuels Germany has taken some progressive measures: 
 
Tax benefit: In January 2004 Germany amended the Mineral Oil Duty Act to allow for full exemption 
for duties on biofuels and heating oils produced from biomass until 2009. This exemption does not 
only concern pure forms, but also fractions of biofuels and heating oils blended with fossil fuels and 
heating oils. Already prior to the amendment pure forms were exempt from duty.  
Research, development and demonstration projects: Germany is, or has, provided R&D within the 
use of rape oil, biodiesel, bioethanol and sun fuels.   
Long-term strategy: The Federal government has developed a long-term strategy for the promotion 
of alternative fuels in which biofuels are a key component.  
Administrative law. In the "order on the constitution and designation of the qualities of fuels"  with 
amendments, adopted in May 2004, rules are laid down for the quality requirements for biodiesel as 
fuel.  
 
These initiatives are taken in spite of the resources used on promoting biomass for uses outside the 
transport sector. In Germany about 62% of the renewable energy production was based on biomass 
in 2003, of which 82% was for heating, 7.8% for electricity production and 10.2% for fuels. Resources 
used on biomass take the forms of R&D (€ 7.5 million bioenergy R&D), feed-in-tariffs and investment 
subsidies.   
 
Source: Germany's national report to the Commission on the implementation of the Biofuels Directive found at the 
website http://europa.eu.int/comm/energy/res/legislation/biofuels_members_states_en.htm and calculations made 
by the European Commission on the basis of the reports (Hodson, 16.02.05) 
Fact Box 8 The implementation of the Biofuels Directive in Spain 
Spain has decided on a 2% target for 2005. The total share of biofuels was 0.76% in 2003. Spain is 
the country in Europe with the highest share of bioethanol production. The largest part is used for the 
production of ETBE in Spanish refineries for later formulation of petrol. The main measure reported by 
Spain leading to this development is the following: 
 
Tax rebate: Until 31 December 2012 a special tax rate of zero € per 1,000 litres applies to biofuels, 
also when it is used blended with other products. This system was introduced in 2003. 
 
Source: Spain's national report to the Commission on the implementation of the Biofuels Directive found at the 
website http://europa.eu.int/comm/energy/res/legislation/biofuels_members_states_en.htm and calculations made 
by the European Commission on the basis of the reports (Hodson, 16.02.05) 
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7.3. Measures Taken in Denmark 
A few measures have been taken in Denmark to promote the use of biofuels. These have 
been in the form of grants to research on reducing the costs of biofuels. The Danish 
Energy Authority published in February 2005 a strategy for further research into and 
development of biofuels in Denmark. The R&D strategy focuses on developing methods 
to utilise cheap biomass, typically rest products from forest and agriculture. The strategy 
aims to promote a limited number of technological elements where Denmark already has 
shown strength. Regarding production of biofuels from "known" high value sugar and 
starchy resources, the assessment is that a cost reduction within processing and for plants 
is not possible (DEA, 2005: 5-8). According to Lisa Bjergbakke in the Ministry of 
Transport and Energy this strategy can be seen as part of implementing the Directive, 
but not as a direct response to the Directive (Bjergbakke, 11.03.05).  
 
Moreover, Denmark has abolished the CO2 tax on biofuels for transport with adoption of 
“The order amending the law on CO2 taxation of certain energy products” (no. 1391 of 
20/12/2004: art. 1). This is the only provision transposed into Danish law as part of 
Fact Box 10 The implementation of the Biofuels Directive in the Czech Republic 
The Czech Republic has set  the national target of 3.7% for biofuels' share of total fuel consumption 
by 2006, interpolated by the European Commission as 2.9% for 2005.  
 
In 2003 the share of biofuels was 1.12%. Biodiesel is currently the only contribution to this share. The 
promotion of biodiesel started in the early 1990s with substantial state aid to establish manufacturing 
capacity for rapeseed methyl ester (RME). This should be viewed in light of EU accession and the 
need to create new opportunities in the countryside and pursue a rural development strategy. In 1997 
a biodiesel blend of diesel and 31% RME was introduced. To promote biofuels a strategy to 2010 has 
been adopted. Furthermore, following measures are taken:  
 
State aid biodiesel: The government grants financial aid for non-food uses of oilseed rape, 
specifically for the manufacturing of RME to compensate for the higher costs and lower energy 
efficiency of RME oil blended with diesel containing 31% RME by volume. There is a limit to the aid 
on 100,000 tonnes per year of processed RME in a fuel/biodiesel blend containing 31% RME by 
volume.  
Tax rebate biodiesel: The excise duty on blended fuel/biodiesel is less than the regular fossil fuel. 
On a blended fuel/biodiesel containing 31% RME by volume the excise duty is €296,6 per thousand 
litres, whereas conventional diesel has an excise duty of €332,8 per thousand litres.  
Bioethanol: The programme "aid for the production of bioethanol for admixture to petrol, for the 
replacement of methanol in the production of RME and methyl tertiary butyl ester, and as an 
alternative fuel with promotion of its implementation on the domestic market" was adopted by the 
government in 2003. In this frame it is proposed to adopt a minimum quota for the production of 
bioethanol intended exclusively for transport purposes for the period 01.06.2006 - 31.05.2013. It is 
also proposed to adopt reduced rates of excise duties in this period.  
Research, development and demonstration projects: grants have been provided within the 
conversion of oilseed rape to RME as well as bioethanol. 
Administrative law: Rules for the quality of RME is laid down in "Decree No. 229/2004 Coll. of the 
Ministry of Industry and Trade on requirements for fuels for motor vehicles used in land transport and 
the methods of monitoring their quality" according to the standard EN 14214, and provisions on 
blended fuel/biodiesel containing 31% RME.   
 
Source: The Czech Republic's national report to the Commission on the implementation of the Biofuels Directive 
found at website http://europa.eu.int/comm/energy/res/legislation/biofuels_members_states_en.htm and 
calculations made by the European Commission on the basis of the reports (Hodson, 16.02.05) 
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implementing the Directive. The CO2 tax abolishment is not considered to be 
sufficient under current market conditions to promote any notable use of biofuels. 
Expectedly, the tax rebate necessary would have to represent a large part of the total tax 
of € 0,54/litre on bioethanol (DKK 4,04) and the total tax of € 0,37/litre on biodiesel 
(DKK 2,75). Denmark does not intend to provide full tax exemption as e.g. Germany 
(DMBEA et al., 2004: 14-15).  
 
Table 10 Taxes on mineral motor fuels, 1 January 2005 
€ per litre Unleaded petrol Low-sulphur diesel 
Energy tax 0,54 0,3365 
CO2 tax   0,0326 
Total 0,54 0,37 
Source: Danish Ministry of Economic and Business Affairs (DMEBA et al., 2004: 17) 
 
Despite the weak political support for biofuels, other actors in Denmark make an effort 
to promote their use. The biggest producer of electricity in Denmark, Elsam57, has set up 
a vision "VEnzin" in 2004 thinking together solutions on the security of supply and 
climate change challenges. The vision extends the scope on electricity and heat plants to 
integrate the production of fuels based on renewables used for transport. According to 
Charles Nielsen, R&D Manager in Elsam, the aim is to show attractive solutions and 
gain a larger political support (Nielsen, e-mail, 13/04/05). Elsam highlights the great 
potential in the Danish industry for export and employment if solutions are developed.  
 
 
7.4. Discussion of Measures to Promote Biofuels in Denmark 
The adoption of the Biofuels Directive has had little influence on the promotion of 
biofuels in Denmark, as the option of reference values instead of mandatory targets, has 
lead to the adoption of a zero target for the share of biofuels by 2005 in Denmark.  
 
It does make sense to produce biofuels in the countries with the available sources and 
where it is most cost-efficient. Further, it is true that in the short term there are more 
cost-effective measures to reduce emissions of CO2 than increasing the share of biofuels, 
an argument probably relevant for many other Member States as well. Denmark is also 
expected to be self-sufficient with energy until 2013. The problem with the Danish 
                                                 
57
 Elsam has five main business areas: The production of electricity and heat; distribution, grid operation 
and sales directly to end-users; trading in electricity and heat; waste incineration in the generation of 
electricity and heat in waste-fired CHP plants; consulting and services related to energy, power plants, 
efficient use of fossil fuels and sustainable energy (www.elsam.dk)  
Fact Box 11 A New Way Forward – The VEnzin Vision 
In the vision of Elsam a new product VEnzin is introduced showing how the production of fuels to the 
transport sector can be increasingly based on renewable energy sources. VEnzin is petrol blended 
with additive 5% ethanol produced from biomass and methanol produced in a process combining 
hydrogen with methane and CO2, the hydrogen is intended to be produced by water together with 
surplus-electricity from wind turbines. The product has been developed in the R&D project "IBUS”, 
mainly sponsored by the EU. The state of development now is to establish larger pilot and 
demonstration projects.  
Source: Elsam (2004: 48ff).  
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approach is that it is short sighted and does not encompass the future dependency on oil 
and problems related to climate change.  
 
Today large amounts of biomass are used in Denmark for electricity and heat 
production, which truly is more energy efficient and abate more CO2.  In the hearing of 
Denmark’s approach to implementing the Biofuels Directive among others the Danish 
Agricultural Council argued against the justification for not taking any initiatives to 
promote biofuels due to more perspectives of using biomass for electricity and heat 
production. The Council states that besides new arrangements for biogas (referring to the 
new price support), there are no new initiatives from the government implying an 
increased use of biomass for heat or electricity. The Danish government reply that, the 
fact Denmark faster than other countries have utilised the use of biomass for energy 
purposes does not necessarily imply that further action is needed. The Municipality of 
Copenhagen calls for a statement on how cost savings on not promoting biofuels are 
used for environmental and climate measures. To this the government answers that a 
prioritised area is R&D in hydrogen used for transport and energy purposes (DMEBA, 
2004c: 4).  
 
It is questionable whether the argumentation of previous initiatives to promote biomass 
within heat and power production is a relevant argument for not taking initiatives to 
promote biofuel production in Denmark today. As the CO2 reduction costs of converting 
plants to biomass are estimated to exceed the economic market and Denmark mainly 
relies on the flexible mechanisms of the Kyoto Protocol, initiatives within biomass 
should not be expected. An argumentation, as given the possibility for in the Directive, 
based on analyses of possible limited national potential for production of biofuels in 
Denmark, or if resources not used for biofuels is used for the production of biomass for 
other purposes than transport, would have been more justifying. However, this is not the 
case. 
 
The market possibilities for the Danish bioenergy industry and the agricultural sector are 
set-aside in the Danish statement on the implementation of the Directive. The 
development of a competitive biofuels industry would be highly supported if an internal 
home-market is created and there are political stable frame conditions. By setting a zero-
target the government has shown its low political support. The CO2 tax exemption is not 
expected to have any serious affect. In this regard, Denmark let go of the possibility to 
be a frontrunner in innovating more cost-effective production methods of biofuels. The 
continued R&D in the area is positive, but as it is today biofuel production is a proven 
technology and what is needed is support for market penetration. This is not to disregard 
the continued research into new technologies and methods to utilise biomass sources, 
others than the ones most commonly used today.  
 
If all Member States take the same inactive approach as the Danish government it will 
seriously undermine the implementation of the Biofuels Directive. The best practice 
examples and Member States' setting of targets in their national reports, illustrated in 
table 11, indicate that this is not the case. Still, as seen in the table, the share of biofuels 
of all petrol and diesel for transport purposes placed on the market by 2005 will, if 
the Member States' targets are reached, be 1.4% and EU will not meet the reference 
value of 2% in 2005. 
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  Table 11 Consumption of biofuels in EU-25 in 2003 and Member States' indicative targets 
Country Consumption 2003 
(tonne petrol 
equivalent) 
Share of biofuels 
2003 (gasoline + 
diesel) 
Targets by 2005 
reported to the EU 
 Notes  
Austria 4,500 0.06% 2.5%1  
Belgium 0 0 n.a.  
Cyprus 0 0 n.a.  
Czech Republic 56,800 1.12% 2.9%2  
Denmark 0 0 0%  
Estonia 0 0 n.a.  
Finland 3,900 0.10% 0.1%  
France 307,000 0.68% 1.2%3  
Germany 653,700 1.18% 2%  
Greece 0 0 0.7%  
Hungary 0 0 0.4-0.6%  
Ireland  0 0 0.06%   
Italy 221,700 0.5% n.a.  
Latvia 2,000 0.21% 2%  
Lithuania  n.a n.a. n.a.  
Luxembourg  n.a. n.a. n.a.  
Malta 0 0 0.3%  
Netherlands 3,200 0.03% 1.3%4  
Poland 79,000 0.8% n.a.  
Portugal 0 0 1.15%5  
Slovakia  2,500 0.14% 2%6  
Slovenia  n.a. n.a. n.a.  
Spain  217,800 0.76% 2%  
Sweden 86,900 1.33% 3%  
United Kingdom 15,800 0.03% 0.3%  
Total 1 ,654,800 0.6% 1.4%7  
1) Provisional 
2) The national 
objective is 3.7% in 
2006, the number 
has been 
interpolated to 
2005 
3) The French 
national report set 
provisional 
reference objective 
of 2% by 2005  
4) The national 
objective is 2 % in 
2006, the number 
has been 
interpolated to 
2005 
5) Provisional 
6) Provisional 
7) 18 Member 
States has reported 
on targets, 
definitive or 
provisional. 
Source: Calculations from the European Commission based on reports from the MS to the Commission on the 
implementation of the Directive (Hodson, 16.02.05). The reports can be found on the following website 
http://europa.eu.int/comm/energy/res/legislation/biofuels_members_states_en.htm.  
 
Seven Member States have not communicated their target for the share of biofuels in 
2005 as required. In addition the targets of France and Portugal are not definitive. In 
March 2005, the Commission issued letters of formal notice to the nine Member States 
in question. Further, in February 2005 letters of formal notice were sent to 19 Member 
States, which had not informed the Commission of their measures for transposing the 
Directive into national legislation (due by 31 December 2004) (IP/05/318, 2005). 
Interviewed to the Environment Daily, Peter Tjan of sector association Europia58 said, 
"European oil industry officials were unsurprised by the extent to which member states 
appear to be ignoring the directive. Governments never embraced it in the first 
place…Their current performance reflects this" (E-mail: ENDS, Issue 1843 Online). 
Nevertheless, the alternative view is that governments have agreed on the Directive, and 
should therefore implement it. 
 
Of the countries submitting their reports Denmark has set the lowest target, followed by 
Ireland with a 0.06% target. Some countries are, as mentioned, taking actions. Currently 
seven countries have partly or completely detaxed biofuels (European Commission, 2004a: 29-
30). In short, the strongest measures to implement the Directive have been taken in 
Germany explained in the textbox previous. In other countries initiatives are e.g. 
                                                 
58
 EUROPIA is the European government affairs organisation of the oil refining and marketing industry in 
the EU (http://www.europia.com) 
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petroleum tax exemption for pure biofuels in Austria, the introduction of a tax reduction 
of 138 €/m3 (20 pence/litre) in the UK. In France and Italy they have quota systems for 
biofuels linked with some tax deduction. In Italy the quota is doubled since 2001, 
resulting in a similar increase in biofuels. In France the quota is limited and the 
development of biofuels has also been limited http://www.inforse.dk/europe/eu_biofuels.htm.  
 
The question is whether the Danish government misuses the flexibility in the Directive 
for differentiating national targets compared to the reference values. The high share of 
biomass used for electricity and heat production is due to government-financed aid 
schemes and rising taxes on coal, oil and natural gas, and prior agreements. No new 
resources, with the exception of support to biogas, have been allocated. It is misleading 
that Denmark uses prior initiatives for biomass used in heat and power production, as 
motivation for not setting a target or using resources for promoting biofuels. 
Furthermore, more cost-effective measures to reduce CO2 most likely exist in all 
Member States. However, this does not solve the problems of the transport sector, 
neither in terms of reducing CO2 emissions nor this sector’s high dependency on oil. The 
view of the Danish government on the security of supply is very short sighted in this 
regard.  
 
The Biofuels Directive has not been sufficient to promote an increased use of biofuels in 
Denmark. The non-binding reference values have enabled Denmark to set a zero-target. 
It is another discussion whether the use of biofuels should even be promoted. A factor 
speaking in favour of the Danish approach is the negative effects the production of 
biofuels can have on the environment. However, as with other agricultural production 
the possibility of setting environmental criteria could in this regard be included. Also the 
costs of producing biofuels mentioned by the Danish government in general questions 
the overall benefit of biofuels compared to other CO2 reduction measures.  
 
The Commission will in their evaluation of the Directive next year also review the 
environmental and economical benefit of biofuels (Hodson, 16.03.05). In the view of the 
Commission biofuels should still be promoted. As emphasised by Paul Hodson from the 
Commission, the transport sector is the sector most dependent on one fuel, namely oil, 
and one of the sectors where CO2 emissions are still rising. Extra costs are justified in 
this sector if the Community wants to meet the challenges of security of supply and 
climate change (Hodson, 16.02.05). Finally, the economic argument is being gradually 
undermined, as oil prices seem to have found a new reference value around the $50 per 
barrel. This also shows the problems of making use of a very static economic marker for 
the price of CO2 abatement. 
  
Currently the Commission is examining whether Member States give adequate reasons 
for their shortfalls in reaching the reference values. The Commission has according to 
article 226 of the EC Treaty a possibility to pressure Denmark:  
 
"If the Commission considers that a Member State has failed to fulfil an obligation under 
this Treaty, it shall deliver a reasoned opinion on the matter after giving the State 
concerned the opportunity to submit its observations. If the State concerned does not 
comply with the opinion within the period laid down by the Commission, the latter may 
bring the matter before the Court of Justice." (OJ, 2002: art. 226) 
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This would be an appropriate step to take, if the Commission is serious in its intentions 
on promoting biofuels.  
 
The integration of the energy area into the Ministry of Transport could be an opportunity 
to give more emphasis to the transport sector in the upcoming energy strategy. 
According to the Danish Energy Authority the action plan is expected to concretise the 
2005 government platform’s remarks on biofuels i.e. the government wish to strengthen 
the development of "green technology" in the fuel area as this can contribute to solve 
environmental problems and at the same time contribute to business (VK Regeringen II, 
2005; http://www.ens.dk/sw17903.asp). According to the Ministry of Transport and Energy, 
the plan will unlikely set any indicative target for biofuels  (Bjergbakke, 11.03.05). 
 
7.5. Conclusions 
Denmark has decided to implement the Biofuels Directive by setting a zero-target. The 
only legal measure taken to promote biofuels is the adoption of a CO2 tax exemption for 
biofuels used for transport. This exemption will not have any effect on the practical 
implementation of the Directive, as it is not considered sufficient to lead to any 
increased production of biofuels. A R&D action plan for biofuels has been adopted, but 
it should not be seen as a direct response to the Directive. 
 
Denmark argues against promoting biofuels among others due to Danish perspectives for 
the security of supply, loss in tax revenue, more cost-effective means, in line with the 
climate strategy, to reduce CO2 emissions, no benefit for the employment and the 
present high share of biomass used for heat and power production. Thus, the Directive 
has been insufficient to encourage Denmark take initiatives to promote an increased use 
of biofuels. However, the examples of other European countries show that this is not the 
general case. Some countries are implementing the Directive in practice and promote the 
use of biofuels by e.g. providing full tax exemption for biofuels. The non-binding 
reference values lead to that the Directive only has an effect in the countries committed 
to promote biofuels. Other more reluctant countries can choose not to take any measures, 
as in the case of Denmark, making the Directive insufficient to encourage Member 
States increase their shares of biofuels.    
 
The Danish arguments for not taking action to implement the Directive are not relevant. 
The arguments on e.g. cheaper means than biofuels to reduce CO2 could have been used 
by a substantial number of Member States. Furthermore, the static short-term approach 
of the government in setting an economic marker on cost per ton CO2 does not go well 
with volatile energy cost structures, e.g. oil and gas, and the need for long-term energy 
planning. The government’s arguments are based on the notion that it does not consider 
biofuels used in the transport sector a good idea, not, that it is not possible to promote 
them. Accordingly, the Commission ought to send a reasoned opinion to Denmark. 
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8. Recommendations for Follow-up Action 
In this chapter the sufficiency of the RE Directives in promoting Member States to 
increase their share of renewable energy (including biofuels) are discussed, based on the 
analyses of the implementation of the Directives in Denmark and the case examples. In 
light of the conclusions on the sufficiency of the Directives, recommendations for EU 
follow-up actions on the RE Directives are given throughout the chapter. 
Recommendations are targeted at strengthening the Directives to be able to promote an 
increased use of renewables in all Member States, thus, applicable both for countries 
with an already high utilisation of renewable energy sources, as Denmark, and countries 
at the initial level.  
8.1. Sufficiency of the Directives  
As recalled the three criteria for assessing the sufficiency of the Directives refer to 
whether they: 
 
• Take account of different national conditions for promoting renewable energy? 
• Support Member States to take initiatives, both legally and in practice, to meet the objectives 
and requirements in the Directives? 
• Cover a wide enough spectrum of renewable energy technologies capable of contributing to 
the achievement of the overall objective of increasing renewable energy?  
 
Overall, the sufficiency of the Directives in promoting an increase in the use of 
renewable energy sources and biofuels in Denmark has not been satisfying.  
 
The RES-E Directive 
Regarding the first criterion, “Take account of different national conditions for 
promoting renewable energy”, Denmark has been allowed to choose its own measures 
to increase the share of renewable energy sources used for electricity production. This 
makes it possible for Denmark to develop measures that consider the present level of 
renewable energy utilisation, availability of resources, present support schemes, 
administrative structures, etc. Based only on this criterion the Directive is sufficient. 
 
The question is whether the flexibility in the Directive, also in terms of non-binding 
targets, is capable of ensuring the second criterion “Support Member States to take 
initiatives, both legally and in practice, to meet the objectives and requirements in the 
Directives”. The RES-E Directive has been transposed into the Danish national 
legislation, but the practical implementation is weak. No new measures to promote an 
increased use of renewable energy in Denmark have been taken in the implementation of 
the Directive. On the contrary, the prior institutional capacity has been weakened in 
terms of decreased price support and R&D, as well as a lack of objectives and political 
commitment to renewables. This risks investments in renewable energy due to 
uncertainty for investors.  
 
In spite of the weak practical implementation of the Directive, Denmark is on track in 
meeting its national indicative target on 29%. This could lead to the conclusion that the 
Directive has been sufficient in promoting an increased share of renewable energy in 
Denmark. However, this achievement is mainly due to prior supportive framework 
conditions. Denmark would likely have met the target regardless of the Directive. The 
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aim of the Directive is a continuously increase in the share of renewable energy sources. 
This does not imply that when targets are reached Member States' effort stop. If this 
were the case, for example Hungary's share of renewable energy sources contributing to 
electricity production would never exceed 3.6%.  
 
Based on the fact that the supportive framework for renewable energy has been 
weakened in Denmark, in spite of the Directive, my conclusion is that the Directive is 
not sufficient to support Member States take measures to increase their share of RES-E. 
The fulfilment of the Directive's objectives rests fully on the Member States. The 
promotion of renewable energy and implementation of the Directive has been more 
motivated in other Member States as the best practice examples show. Germany and 
Spain has decided on ambitious plans for renewable energy, followed by actual 
measures.  However, this does not imply that the Directive is sufficient. The fact that the 
Directive makes it possible for Member States to take no actions to increase their share 
of renewable energy speaks against this. The Directive should be able to promote an 
increased use of renewable energy sources used for electricity in all Member States, also 
those unwilling to do so.  
 
A difference between Denmark and the case countries is the strategy chosen to meet 
Kyoto Protocol obligations. Denmark has chosen a strategy solely relying on the 
Protocol's flexible mechanisms and national cost-effective measures. Renewable energy 
sources are not at present regarded as cost-effective measures. Germany has chosen a 
CO2 strategy where renewable energy plays a much larger role. The setting of long-term 
national targets for renewable energy and introduction of high feed-in-tariffs show the 
commitment of the German government. Spain’s initiatives on renewables should 
probable more be seen in an employment/industrial perspective than environmental. 
Either way, Spain has shown its political commitment to increase the share of renewable 
energy sources by fixing favourable feed-in-tariffs and premiums and setting an overall 
target for renewable energy. 
 
Concerning the last criterion, whether the Directive “Covers a wide enough spectrum of 
renewable energy technologies capable of contributing to the achievement of the overall 
objective of increasing renewable energy?” the Directive is not sufficient by itself. The 
RES-E Directive only covers technologies used for electricity production based on 
renewables. The Biofuels Directive only covers the transport sector. This is in itself not 
insufficient, but has to be viewed in a broader perspective. The problem is that this 
policy framework is not capable of achieving the objective of an overall increase of 
renewable energy sources in the EU energy mix. The framework completely neglects the 
heating and cooling sector where an substantial increase are needed, if the EU are to 
meet its overall renewable energy target on a 12% share of renewable energy in total 
energy consumption by 2010. The Commission’s own evaluation states that even if the 
targets in the RES-E and Biofuels Directives are met, an additional 29 Mtoe of 
renewable energy from heating is necessary. In this regard the two RE Directives are not 
sufficient and additional measures are needed to promote renewable energy technologies 
for heating and cooling. Furthermore, the fact that the RES-E Directive does not involve 
the heating aspect can neglect the importance of income generation from heat supply in 
biomass based combined heat and power production. A special notion to CHP in the 
RES-E Directive could encompass this relation.  
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The Biofuels Directive 
Considering the first criterion the Biofuels Directive is sufficient to take account of 
different national conditions for promoting renewable energy in the Member States. The 
reference values are not binding and, as in the RES-E Directive, it is up to the Member 
States how they wish to fulfil them. In addition, the Directive states that differentiation 
to the values can be justified on reasons of limited resource potential, the amount of 
resources allocated to the production of biomass for energy uses other than transport, or 
resources allocated to other transport fuels based on renewable sources. 
 
As regards the second criterion, the Directive has not been sufficient in encouraging 
Denmark to take legal and practical initiatives to meet the objectives and requirements in 
the Directive. No measures have been taken in Denmark to implement the Biofuels 
Directive, except CO2 tax exemption, which is not at a rate giving incentive for biofuels 
production. Denmark has adopted a zero-target. The argumentation by the Danish 
government for doing so is not based on relevant criteria. It could be used by every 
Member State in the Union. By relevant is meant that the argument does not justify why 
it is not possible for Denmark to promote biofuels. Instead, they show why Denmark 
does not want to promote biofuels. Had this strategy been chosen by all Member States 
an increase in the share of biofuels is not likely. This is not the case as for example the 
best practice examples showed. Again, particularly Germany is a success story in their 
implementation of this Directive showing commitment by full tax exemption on 
biofuels. However, the Biofuels Directive does not have an effect on Member States not 
wishing to promote biofuels and is therefore insufficient in its current form. 
 
Concerning the third criterion, as before mentioned, the two RE Directives are not by 
themselves sufficient to create a policy framework that cover a wide enough spectrum of 
renewable energy technologies capable of contributing to the achievement of the overall 
objective of increasing renewable energy.   
 
A Step Forward – But Not Enough 
In general, the non-binding targets in both Directives and the flexibility in how to reach 
them allow Member States to take account of their national conditions, but also to take 
no action. This is the case in Denmark where support to renewables has decreased 
despite the Directives and no measures are taken to increase the share of biofuels. 
However, the Directives are very important pieces of legislation showing a clear 
commitment from the Community. Due to the reporting and practical requirements 
Member States have to take a stand on RE. Also the Directives create a political pressure 
on Member States to increase their share of RES-E and biofuels. This is a step forward, 
also considering the new Member States where renewables were not, to the same extent, 
on the agenda previously. Countries like France and Greece having problems with 
access to the grid and administrative procedures have had to review this. Nevertheless, 
there are room for improvements of the Directives, as illustrated by the example of 
Denmark.  
 
Furthermore, EU-15 is not expected to reach the 22.1% target of green electricity. 
Instead, a share of 18-19% by 2010 is expected with current policies. This implies that 
the share of renewable energy in total energy consumption only would reach 9%, thus a 
shortfall to the overall target on 12% (European Commission, 2004a: 6; 13). Based on the 
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national reports on the implementation of the Biofuels Directive (some Member States 
still need to turn these in) the share of biofuels on the market will be 1.4% by 2005. The 
Community will thus not meet the reference value of 2% by 2005. These shortfalls also 
call for making the Directives stronger and take further action.  
 
In order to give Member States a stronger incentive to increase their share of renewable 
energy, recommendations on strengthening the Directives are proposed in the following. 
Firstly, specific recommendations are given for the RES-E Directive, then the Biofuels 
Directive.  
  
8.2. The RES-E Directive 
The adoption of the RES-E Directive was marked by compromises and some issues are 
still open in the Directive. The Commission has to publish different reports on the 
implementation of the Directive and can accompany these with proposals if appropriate 
e.g. the possibility for a harmonised support scheme or mandatory targets. This is an 
opportunity to make the Directive stronger and bring forward actions facilitating its 
implementation.  
 
Targets 
The indicative nature of the targets in the Directive implies that in practice the Member 
States are not obliged to take any concrete initiatives. Indicative targets are still better 
than no targets as it politically pressures Member States, some which have never 
seriously promoted renewable energy before. The disadvantage is the lack of sanctions if 
targets are not met. A solution to this could be mandatory targets giving Member 
States greater incentive to take action and the Commission the possibility to start 
infringement procedures against States not meeting obligations.  
 
From this perspective the European Renewable Energy Council59 and the European 
Wind Energy Association60 also recommend mandatory targets. Further, EREC and 
EWEA supports the adoption of future Community targets for renewable energy and 
highlight that decisions on energy investments are long-term in nature and the current 
indicative targets only run five years into the future. From an investor point of view this 
is too short, given that it can take anywhere from three to eight years from idea to the 
final project starts generating energy and income. Targets for 2020 should therefore be 
considered, which would also increase the chances of meeting the existing 2010 targets 
as investor confidence is increased (Schäfer, 04.04.05; Kjær, 29.03.05).  
 
                                                 
59
 The European Renewable Energy Council (EREC) is an umbrella organisation of the leading European 
renewable energy industry, trade and research associations active in the sectors of photovoltaic, wind, 
small hydropower, biomass, geothermal, and solar thermal. More information found at: http://www.erec-
renewables.org 
60
 The European Wind Energy Association (EWEA) is working to promote the utilisation of wind power 
in Europe and worldwide. Members include manufacturers covering 98% of the world wind power 
market, component suppliers, research institutes, national wind and renewables associations, developers, 
electricity providers, finance and insurance companies and consultants.  More information found at: 
http://www.ewea.org 
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A difficulty lies in how a proposal from the Commission on mandatory and future 
targets has to be adopted. A proposal might risk (whether it is based on the 
environmental art. 175 in the EC Treaty or art. 256 in the proposed constitution) that it 
has to be adopted by the Council unanimously (Schäfer, 04.04.05).  This can make it very 
difficult to get any targets through the decision procedure, not just resembling the lowest 
common denominator.  
 
Also, there is the question of at which level targets should be set? In the case of 
Denmark, one could argue the target set is too low, not pressuring the government to 
continue previous initiatives, or take new, to increase the share of renewable energy. A 
higher target might not have made any difference in Denmark though, as it is non-
binding. This issue could be resolved by setting future mandatory targets, with a more 
ambitious target for Denmark than the previous. This would oblige the Danish 
government to once again prioritise renewable energy. Any setting of future national 
targets should among others be based on assessments of the resource potentials, the level 
of resources already used and the economic impact.  
 
Support Schemes 
The Commission shall, in accordance with article 4 of the RES-E Directive, not later 
than 27 October 2005 evaluate and report on experiences gained with support schemes 
in the Member States. Based on this evaluation the Commission can accompany the 
report with a proposal for a harmonised Community framework for support 
schemes for electricity produced on renewable energy sources (2001/77/EC: art. 4.1; 4.2).  
 
Support for renewable energy is at present a necessity if the Union wants to increase the 
use of renewable energy sources to meet environmental and security of supply 
objectives. The core principals of the EU environmental policy are, as established in 
article 174 of the EC Treaty, that preventive action should be taken to avoid 
environmental damage and that the polluter should pay (OJ, 2002: art. 174). This would 
imply that electricity production should not pollute, if so, the polluters should pay an 
amount reflecting the damage the production causes to society. If the external costs in 
the form of damage to environment and health were taken into account, ideally, the 
conventional power producers would be taxed for the environmental costs they lay on 
society, and the necessary support for renewable energy would decrease (EWEA, 2004b; 
9ff).  
 
The problem is how to quantify the true costs of environmental damage to the society, 
e.g. how does one set the price of human life or calculates the costs of a decline in 
certain species? Furthermore, the challenge of reaching agreement in the Community on 
a harmonised energy tax proposal was seen in the adoption of the energy tax directive 
entering into force the 1st January 2004. Unanimity is required on tax related issues in 
the EU. It took almost a decade to adopt this proposal, which practically only represents 
the lowest common denominator of the Member State’s current tax levels and consists of 
several exemptions (EWEA, 2004b: 11). For these reasons support mechanisms for 
renewables are still necessary as a political solution to acknowledge the benefits of 
renewable energy and compensate for electricity market failures.  
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Today Member States use different types of support schemes as seen in table 12 of the 
main support given to RES-E in the EU-25 in 2002. The primary instrument is 
mentioned first. 
 
                      Table 12 Main support instruments for RES-E in the EU-25 as of 2002 
Country Main promotion schemes (2002) 
Austria Feed-in-tariffs, investment subsidies 
Belgium Green certificate scheme with mandatory demand or minimum feed-in-tariff, investment subsidies 
Cyprus Investments subsidies, feed-in-tariff  
Czech Republic Feed-in-tariffs, tax relief and exemptions 
Denmark Feed-in-tariffs or premiums, tendering 
Estonia Feed-in-tariffs, tax exemption (VAT) 
Finland Tax exemption, investment subsidy 
France Feed-in-tariffs (< 12 MW), tendering (>12 MW) 
Germany Feed-in-tariffs, investment, subsidies 
Greece Feed-in tariffs, investment subsidies 
Hungary Feed-in-tariffs 
Ireland  Tendering 
Italy Green certificate scheme with mandatory demand 
Latvia Fixed total capacity for installation and specific volumes for next year published annually, annual purchase tariff  
Lithuania  Feed-in-tariffs 
Luxembourg  Feed-in-tariffs, investment subsidies 
Malta Tax relief solar applications (5% instead of 15%) 
Netherlands Feed-in-tariffs, tax exemption  
Poland Investment subsidies, soft loans 
Portugal Feed-in-tariffs, investment subsidies 
Slovakia  Investments subsidies (only biomass in remote areas) 
Slovenia  Feed-in-tariffs, tax relief 
Spain  Feed-in-tariffs or premiums, investment subsidies  
Sweden Green certificate scheme with mandatory demand, investment 
subsidies, tax relief  
United Kingdom Green certificate scheme, tax exemption, investments subsidies 
Source: Based on “The Share of Renewable Energy in the EU – Country  – Overview of Renewable 
Energy Sources in the Enlarged European Union” (European Commission, 2004f) 
 
The level of support varies considerable between Member States. In some cases the level 
is high enough to attract investments in renewable energy technologies, in some they are 
not. The prevailing instrument is the use of feed-in-tariffs. The use of feed-in-tariffs and 
premiums can be an effective instrument to promote the use of renewable energy, as the 
former tariffs in Denmark and the current in Germany and Spain shows. Effectiveness 
depends on the level of support given and the combination with other policies (EWEA, 
2004b: 7). In Denmark the feed-in-tariffs and premiums applied at present are not as 
sufficient to attract investments as previous (European Commission, 2004f: 20).  
 
It should be stressed that to promote renewable energy it requires more than good 
payment mechanisms. Any analysis of support should seek to identify whether a 
positive or negative development can be contributed to the design of payment 
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mechanisms or whether other factors in the form of administrative, grid access and/or 
public acceptance barriers affected the development (EWEA, 2004b: 8). 
  
Harmonisation or not, and if so, when? 
The aim of harmonisation is to avoid market distortions in the European power market. 
In addition, it should minimise political and economic risks for investors. But, there are 
different considerations on whether, or at what stage of time, an EU-wide common 
support scheme should be introduced.  
 
The Union of the Electricity Industry, EURELECTRIC, calls for an early harmonisation 
of RES support schemes to create a level playing field. Faster action is among others 
wished for to continue the liberalisation of the electricity markets. Also, it is thought to 
be more politically difficult and expensive to achieve a harmonised scheme later, with a 
constantly growing number of beneficiaries from existing national support schemes 
(EURELECTRIC, 2004a: 17). 
  
It is recognised by EURELECTRIC that some RES technologies need particularly high 
subsidies to become competitive, but permanent subsidies must be avoided. According 
to Eurelectric a promotion scheme should meet the following conditions: 
 
• Internal competition between RES-producers of comparable RES-types and techniques 
• A clear degressive effect and/or time limitation for funding  
• Windfall profits arising from excessive remuneration must be discontinued for RES-
types and techniques that are at or near competition  
(EURELECTRIC, 2004a: 16ff) 
 
EURELECTRIC recommends, as the most effective policy to achieve a full integration 
of RES electricity into the internal electricity market, a green certificate system rather 
than feed-in-tariffs or premiums. If quotas are used they should be placed on consumers 
rather than producers. They value this system since it is believed to facilitate the creation 
of a European market, cross-border trading and create demand leading to investments 
(EURELECTRIC, 2004a: 17). The instrument is stressed as a market based mechanism 
leading to least distortions in the power markets by implying continuously correct price 
signals to all economic actors. According to Christian Kjær, EWEA, it is unlikely that a 
certificate system where the government fixes quantity and leaves it to the market to 
determine the price is “more market oriented” than a system where the government fixes 
the price and leaves it to the market to decide the quantity, e.g. few would argue that 
OPEC or the Common Agricultural Policy is more “market oriented” because quotas are 
used rather than prices (Kjær, 29/03/05).  
 
However, this is not the place for a comprehensive review of the advantages and 
disadvantages of the various systems, and any concrete suggestions would have to be 
based on more thorough analyses of these. 
 
In line with EREC and EWEA a harmonised scheme should not be set up currently. 
This would be too early for a number of reasons. First of all, it is too early to draw 
conclusions on experiences to prove which system would be most effective. Past 
experiences show that feed-in-tariff and premiums can be effective to uptake renewable 
energy e.g. in Denmark, Spain and Germany. However, Belgium, Norway and Sweden 
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have also been running feed-in-tariff systems that did not contribute much to the 
increase of renewable energy. The experiences with the use of green certificate systems 
are few and this instrument has yet to prove its effectiveness (Kjær, 29.03.05; Schäfer, 
04.04.05). 
 
The objective of reaching the national renewable targets could be jeopardised if a 
common scheme is introduced too early. Currently 25 different support schemes are in 
place in 25 countries differing in terms of both market maturity and renewable energy 
sources. Some Member States are in a preparatory phase introducing frameworks and 
attracting investments to realise RES-targets. Changes in frameworks create uncertainty 
for investors, which Denmark is a clear example of, and there is a serious risk that in 
Member States where markets are beginning to show activity in the uptake of renewable 
energy, any changes could delay these developments. Member States then would fail to 
meet their national targets (EWEA, 2004b: 6; EREC, 2004a: 5).  
 
Another significant factor is the current distortions in the emerging internal electricity 
market (also elaborated in chapter 9). Many of these could discriminate against 
renewable energy sources if these were to be fully integrated in the conventional 
electricity market. Today 5% of the European power supply is based on renewable 
energy (without large hydro), and 95% is based on conventional power sources. 
According to EWEA: “It is premature to force renewable electricity into an Internal 
Market framework at a time when competition is far from being effective in the overall 
Internal Electricity Market” (EWEA, 2004b: 6). Effective competition in the conventional 
market must precede harmonisation and fair competition in renewables (EWEA, 2004b: 6; 
EREC, 2004a: 4). The market distortions referred to are: the shielding of nuclear from 
internal market rules through the Euroatom Treaty; limited competition in the gas and 
electricity markets challenged by the existence of national and regional 
monopolies/oligopolies; hindering of third party access by dominant players; 
unproductive state aid paid to conventional electricity sources and no effective legal and 
ownership unbundling of production and transmission/distribution (EWEA, 2004b: 5).  
 
It could be argued, also based on the factors above, that it is not only premature to 
implement a harmonised support scheme, it is not desirable. Not only do Member States 
have different potentials for increasing their shares of renewables, different existing 
support schemes and different national goals, but different technologies might require 
not only a different level of support, but also a different kind.  
 
On the longer term though it could be advisable with some kind of streamlining of 
systems to avoid distortions in the renewable market and facilitate trade. Harmonisation 
of rules does not necessarily imply harmonisation of systems. Common rules for 
tendering system could e.g. be the design for a standard procedure on tendering, 
including rules on sanctions if contractor does not fulfil obligations. For feed-in-tariffs 
rules e.g. on revisions/adjustments of the tariffs, to follow developments in technologies 
cost-effectiveness, could be set to avoid windfall profits. If a harmonised scheme is to be 
adopted the wide differences in Member States and between the energy technologies 
implies that it will be a long process61. 
                                                 
61
 Originally a scheme for a harmonised feed-in-tariff system was demanded by the Parliament. The 
proposal did not have a majority in the Council and was withdrawn (EREC, 2004a: 4) 
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Best Practice Guidelines 
Instead of setting up a scheme currently the Commission should establish a set of best 
practice guidelines helping Member States using similar mechanisms align these. The 
guidelines could provide coordination and guide Member States towards well-
functioning markets easier to harmonise later. This would also have the benefit of 
providing much needed insight and experience to base a future Community framework 
on later, reduce the risk of renewable markets not developing and reduce the risk of 
undermining existing markets. 
 
The guidelines should be based on a number of design requirements already listed in the 
RES-E Directive, developed further by some additional requirements. According to 
article 4 of the Directive any proposal for a common support scheme for electricity 
produced from renewable energy sources should: 
 
(a) “contribute to the achievement of the national indicative targets; 
(b) be compatible with the principles of the internal electricity market; 
(c) take into account the characteristics of different sources of renewable energy, 
together with the different technologies and geographical differences; 
(d) promote the use of renewable energy sources in an effective way, and be simple and, 
at the same time, as efficient as possible, particularly in terms of cost; 
(e) include sufficient transitional periods for national support systems of at least seven 
years and maintain investors confidence.” (2001/77/EC: art. 4)  
 
Inspired by Christian Kjær from EWEA, proposed additional requirements to consider, 
extending the ones of the Commission, when designing payment mechanisms for 
electricity based on renewable energy sources are: 
 
1. Taking account of the polluter pay principle 
The electricity market is not in its current form able to take account of the environmental and 
social cost associated with power production. The lack of internalisation of external costs of 
electricity production on fossil fuels justifies the establishment of support schemes to increase 
the use of renewable energy sources. The costs should be reflected in the power and heating 
prices, ideally consumers should bear these costs. Any scheme should take into account the 
polluter pay principle. 
 
2. High investor confidence 
An increase in the use of renewable energy sources essentially requires the presence of investor 
willingness. It is outmost important that investors have confidence in any mechanism chosen. 
Confidence depends on the level of support, expected continuity and time frame of the scheme 
as well as the perceived political risk. This calls for that any mechanism has a clear objective, 
provide long-term stability and an acceptable risk-return profile compared to other investment 
opportunities. Simplicity and transparency are also key words in design and implementation of a 
scheme.  
 
3. Drive down costs of renewable technologies 
The objective is to make renewable energy technologies fully competitive with conventional 
ones in the longer run. This criterion assesses whether a particular scheme in general encourage 
competition among manufacturers, foster innovation and economics of scale leading to cost 
reductions. 
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4. Compatibility with the power market and other policy instruments 
Many developments are taking place influencing the energy sector i.e. liberalising the power 
markets and emission trading. Besides being compatible with the internal electricity market as 
mentioned by the Commission, schemes effectiveness in functioning together with other existing 
and new policy instruments should be assessed. The relation to the heating market also has to be 
considered.   
 
5. Local and regional benefits and public acceptance 
This criterion assesses the influence of a scheme on local/regional development and income 
generation. It also assesses whether the characteristics of a support scheme would encourage the 
public acceptance of renewables, including the impact on increased stakeholder involvement.  
 
Based on an evaluation of the different support mechanisms in accordance with the 
design requirements the guidelines should contain best practices to implement the 
various mechanisms.  
 
Differentiation of technologies in the guidelines 
A requirement to highlight is requirement (c) in article 4 of the RES-E Directive stating 
that a scheme have to “take into account the characteristics of different sources of renewable 
energy, together with the different technologies and geographical differences”. This is 
important since different implementation problems relate to technologies using different 
types of resources, and some countries’ resource potential is greater than others, making 
costs of increasing shares of RES differ. A distinction can be made between technologies 
using: 
 
• A constant nature given resource such as wind, water and sun, 
• A resource grown on purpose for energy production such as energy crops,  
• A by-product resource from preceding production such as agriculture (e.g. straw and 
manure), fisheries, forestry (e.g. wood) as well as industrial and household wastes.   
 
The promotion of wind power and solar power does not to the same extent faces 
problems related to resource use, because the technologies are using a "constant" given 
resource. Of course deployments of wind and PV technologies are more favourable in 
some areas than others, as e.g. the wind resource map of Europe showed, and this have 
to be considered. But, the main issue for these technologies are related to increasing 
capacity and the capability to compete on the power market. This is also a main issue for 
energy technologies based on biomass, but, here the availability of the resource, related 
fuel costs, and in case of CHP production the presence of a heat market, play a 
completely different role.  
 
Bioenergy is usually produced from purpose grown crops or by-products from e.g. 
agriculture, forestry and fisheries. Biodegradable waste fractions from households are 
also here considered bioenergy. Energy production based on biomass is thus tied to a 
prior production and the availability of fuels and fuel costs62 have to be considered. 
Since biomass is a low energy density fuel, high transportation costs require that the 
conversion plant should be as close as possible to the supplier. Biomass is mainly used 
in heat plants or in combined heat and power production. For this reason the conditions 
                                                 
62
 Plants receiving biodegradable waste products might not have fuels costs, but instead income for 
treating the waste 
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for increasing capacity of electricity produced on biomass, besides the ability to compete 
on the power market, also depend on income from heat generation and the presence of a 
nearby heat market63. Support for technologies using biomass thus has to consider some 
other aspects than technologies using wind or sun as resource. For example the scheme 
must be able to integrate with a possible support scheme for heating production, it 
should be coupled to waste and agricultural policies, consider the economics in the 
preceding production relevant for fuel costs/income, and possible support to energy 
crops production, etc. Thus, a best practice set-up for a payment mechanism might be 
adequate for wind power, but not necessarily production based on biomass, as other 
aspects are involved. 
 
The different technology-levels in terms of costs are also central. Some technologies are 
close to be competitive on the conventional power market, e.g. on-shore wind turbines, 
whereas biogas plants and PV are far from. The level of support would also have to 
differ depending on how far the technology is on the experience curve. It would have to 
be decided whether the society will keep supporting technologies not, likely, able to 
become fully competitive, but still desirable from political objectives, or the support 
should be technology neutral, only developing the most cost-efficient technologies.   
 
Due to the benefits of a diversified fuel supply, any support should not be neutral. This 
would destroy the development of technologies that in the longer term could radically 
reduce their costs. But, at some point it might be a necessity to stop support for certain 
technologies not decreasing their costs, as perhaps other more cost-efficient renewable 
energy technologies develop. For the above reasons it is important that the best 
practice guidelines for the various support mechanisms differentiate between 
different types of technologies. This would also take into account that technologies at 
different phases in their development need different types of support.  
 
The specifics of the guidelines will not be detailed further. This would require a 
comprehensive analysis of the support schemes, as well as the different technology-
levels, a task beyond the scope and timeframe of this thesis. The recommendations are 
merely based on criteria important to consider in the application of any support scheme. 
The content of the guidelines should be subject to further studies64.  
 
What a common scheme would imply for a country like Denmark, choosing to decrease 
its support to renewables, will very much depend on the mechanisms chosen and the 
level of support decided on. Successfulness essential rest on the way this mechanism is 
designed and implemented. However, it is clear that any harmonised approach, 
regardless of which mechanism it is based on, would concentrate renewable energy 
development in those countries that have the strongest renewable resources. To that 
                                                 
63
 A continuos and stable demand for heat is required for biomass converted in CHP-plants. Is the heat 
demand not present or does the pattern of heat not fit with the electricity need, the use of a CHP plant is 
not efficient. Further if the heat transport network is too long there is a risk for considerable heat losses, 
necessitating heating consumers to be located near the generator (Electrabel, 1996: 19)  
64
 For further information e.g. The Council of European Energy Regulators has prepared a study on 
"Current experiences with renewable support schemes" (2004).  Also a forthcoming EU funded project 
REXPANSION will deal with some of these issues 
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extent, Danish wind power production may be favoured over Danish solar power 
production with a harmonised system. 
 
Today the position of the Commission is not to adopt a harmonised support system 
currently, but instead coordinate actions. As stated on support schemes by the 
Commissioner for Energy, Andris Piebalgs, at a hearing in the European Parliament, "I 
think that a Community initiative aimed at creating a coordinated - but not harmonised - 
approach to support systems might be considered" (Piebalgs, 2004: 8).   
  
Administrative Barriers and Access to the Grid 
In Denmark the provisions in the RES-Directive on administrative procedures and 
access to the grid has had no impact. This is reasonable since neither are major barriers 
in Denmark. However, the examples of Greece and France show the importance of these 
issues. Both countries have applied feed-in-tariffs at a level that should be sufficient to 
develop e.g. wind energy, but due to grid and administrative barriers growth have 
lacked. Therefore, having high support schemes in place does not in itself guarantee 
growth in renewable energy sources. Good planning and grid connection frameworks are 
a precondition for any mechanism to be successful (EWEA, 2004c: 213).  
 
The provisions in the Directive on administrative procedures and grid access are 
significant for the deployment of renewables. The issue of grid infrastructure will only 
become more profound as larger shares of renewable energy have to be integrated into 
the energy system. Both provisions could be strengthened in an amendment of the 
Directive by making more clear requirements. 
 
Article 6 of the RES-E Directive lays the rules on administrative procedures. It states 
that Member States shall evaluate the administrative procedures, report on these and 
mention actions taken to reduce barriers. According to Oliver Schäfer from EREC this 
provision could be improved by setting clearer requirements such as a clear timetable for 
approval of RES projects for all administrations on all levels and priority to RES-
projects (Schäfer, 04.04.05).  
 
Based on Member State evaluations the Commission shall assess and report on best 
practices in administrative procedures. This would be a good opportunity to develop 
guidelines based on the best practices, strengthening the implementation of the current 
provision. The problem with the current provision is if Member States' evaluations are 
not followed by actions to remove obstacles. Guidelines on best practices could help 
Member States improve their procedures.  
 
Grid access is a crucial element for most technologies. For renewables to take off a fair 
access to the grid is essential. The provision on grid system issues deals with this (art. 7). 
In the negotiations of the provision the Parliament argued for priority access for 
renewables. This did not go through, but is included as to Member States "may also 
provide for priority access to the grid system of electricity produced from renewable 
energy sources." (2001/77/EC: art. 7). The wording would be made stronger by stating that 
priority access shall be provided, instead of may. This provision could also include clear 
time limits able to prevent a situation as for example the French. In France you can 
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apply for grid access, which has to be provided according to law, but the access 
procedure gives the utility the possibility to delay the project for years (Schäfer, 29/03/05). 
 
The rules on cost distribution and transmission fees could be made more clear as well. 
During the negotiations of the Directive the Parliament on this issue argued for more 
favourable rules for renewables as well as for implementation being controlled and 
enforced more strictly by the Commission. EREC recommends that: "Where necessary, 
grid extension or reinforcement costs should be born by the grid operators and shared 
between all consumers, because the environmental benefits of renewables are a public 
good and systems operation is a natural monopoly" (EREC, 2004a: 7). This would without 
doubt improve the conditions for renewable electricity plants' access to the grid.    
 
Guarantees of Origin   
A review of guarantee of origin implementation in the Member States shows a wide 
degree of differentiation in the systems implemented. The size of a guarantee varies 
from 1 kWh to 100 MWh, some countries do not set a standard size. Similar the validity 
of a guarantee of origin varies from 3 months to 5 years, to no validity period. There are 
also wide differences in the level of compliance with this provision, as to what purposes 
a guarantee of origin can be used for (European Commission, 2004a: 44).  
 
The guarantee of origin provision facilitates trade in RES electricity. It serves to 
demonstrate that the electricity producers sell are based on renewable energy sources. 
Some countries have implemented the guarantee of origin by limiting it to the 
information requirements in the Directive. Others have advanced the implementation by 
adding information to the guarantee of origin, e.g. Denmark, and again there are 
countries going even further by choosing a policy integration model. This model fully 
integrates guarantees of origin with the national support schemes by using them for 
quota obligations or feed-in-tariffs65 (European Commission, 2004a: 44ff).   
 
The article on guarantees of origin in the Directive, article 5, states that if necessary the 
Commission shall propose to the Council and the Parliament the adoption of common 
rules on a system for guarantees of origins. The variety in Member States' systems and 
the differences in degree of compliance with implementing this provision imply that 
some amendments might be useful.  
 
The following recommendations are build on the RE-GO project assessing the 
implementation and utilisation of guarantees of origin (European Commission, 2004e). First 
of all it must be stressed that any harmonisation of the guarantee of origin systems not 
necessarily means a harmonisation of support schemes. To harmonise the systems across 
the EU and link guarantees of origin (GO) to facilitate other RES-policies, as mentioned 
in the possible uses of guarantees in chapter 6, the Directive could contain following 
requirements: 
 
• Redemption of GO used for reporting requirements e.g. for electricity disclosure and green 
electricity quality labels. Help avoid double counting.  
                                                 
65
 For further information on implementation strategies in the Member States please consult the RE-GO 
project "RE-GO Analysis of Member States' Implementation of a system of Guarantee of Origin after 6 
months: Monitoring Report" (European Commission, 2004d)  
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• Earmarking of GO for other applications e.g. GO as proof for receiving financial support 
and/or as accounting proof for the purpose of meeting national indicative RES-E targets. 
Help avoid double counting.   
• Introduction of a central electronic registry for GO. Effective interfaces between the 
registries, including full tracking of cross-border transfers of GO is necessary. To avoid 
double counting the registry should show whether the GO can be counted towards the 
indicative target of the exporting or importing country.  
• Standard size and validity period for GO across the EU to facilitate statistics on GO and 
decrease transaction costs.  
• Automatic issue of GO for all RES-E including autogeneration and off-grid schemes (if GO 
are to be used as a tool for electricity disclosure and accounting tool for meeting targets, 
GOs need to be issued for all RES-E generation, not just upon request as now).  
 
These recommendations go quite far in extending the use of guarantee of origins as a 
renewable energy policy instrument. Before proposing these amendments it is advisable 
to await further experiences with the uses of GO and conduct further studies. A 
possibility again could be to adopt guidelines giving recommendations on best practices 
based on these studies. The RE-GO project also highlights that with the harmonisation of 
guarantees of origins, they could be used as tradable green certificates. In this regard, at 
the current stage, the purpose of the guarantee of origin should still be demonstrating 
that the electricity producers sell are based on renewable energy sources, increasing 
transparency and consumer choice. The guarantee of origin system could possibly be 
used for electricity disclosure, as proof for receiving price support (avoiding duplicate 
systems) and as proof for meeting national targets. However, the system should not 
constitute an EU harmonised tradable green certificate scheme given that this system is 
still to be proven. Countries having green certificate schemes in place could still 
streamline their systems, but this should not be a mandatory requirement.     
8 
Reporting Requirements developed into National Implementation Plans 
The Directive includes a number of reporting requirements that could be strengthened. It 
could be a more outspoken reporting requirement in the Directive that Member States 
shall assess their potential for increasing renewable energy i.e. assessing resource and 
technology potentials, grid and administrative barriers etc. These subjects are to a certain 
extent included as reporting requirements in the Directive. The problem is that currently 
there is no streamlining of the information in the national reports, resulting in very 
different qualities of these.  
 
A model to follow could be the United Nations Climate Convention (1992) provision on 
communication of information. This requires the Convention's developed countries to 
submit a national communication assessing the implementation of obligations under the 
Convention (UNFCCC, 1992 art. 12). Inspired by the guidelines for this communication66 
(UNFCCC, 2000: 80ff) and the current reporting requirements, Member States could present 
a national implementation plan on the RES-E Directive building on the following 
structure:  
 
a) Information on the national circumstances relevant to increase the share of renewable energy 
sources. For example government structure, economic profile, geography profile (area, land 
                                                 
66
 Any information provided in the Communication in the framework of the UNFCCC should  also be 
used in this RES implementation plan, if information requirements overlap 
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use, resource availability), sector structure, applicable RES technology options, grid 
infrastructure, administrative procedures, etc. 
b) Statistics on the energy production/consumption, imports/exports, related emissions, RES 
shares.  
c) An overall national target for RES and sector targets for renewable energy sources 
(electricity, heat and biofuels). These should be set in the short, medium to long-term (2050) 
and be consistent with, or beyond EU targets. 
d) Policies and measures planned or adopted and/or implemented at the national, regional and 
local level to fulfil the obligations in the Directive67. This for example includes support 
schemes, measures to remove administrative barriers, grid system issues, the guarantee of 
origin system, etc. It also includes policies not necessarily having renewables as primary 
aim, but influencing their use (e.g. waste, agricultural and climate policy).  
e) Projections on the total effect of policies and measures. For example, compared to a situation 
without such policies and measures, the possibility of meeting targets, diversity of fuels, 
impact on the economic sectors and the environment (e.g. greenhouse gas abated). 
f) Information in summary form on implemented or planned actions related to research and 
development in RES. 
g) Education, training and public awareness. For example, public information campaigns, 
training programmes, resource or information centres, involvement of the public and non-
governmental organisations, etc. 
 
To facilitate transparency, comparability and consistency of the national reports Member 
States shall follow this structure and no mandatory element shall be excluded. More 
detailed guidelines would, as to the UNFCCC, have to be developed, and the 
appropriateness of the above recommendations examined. This reporting requires 
more information of the Member States and the report should essentially represent 
a national RES implementation plan. The plan should be followed up e.g. every 
second years with a report from Member States on progress in implementing the plan. 
The assessment of potentials and measures in the plan will also be highly relevant for 
renewables for heating and transport. The plan could advantageous be integrated with 
reporting requirements in the Biofuels Directive and a possible future RES-Heating 
Directive. This enables identifying possible synergies or contradictions in the different 
policy measures. The national analysis of potentials and measures would also give 
valuable input to the Commission's proposals for targets and assessment of support 
measures. As today, the Commission shall, based on these plans, report to the Council 
and the Parliament on the progress in implementing the Directive/Directives. 
 
A reporting requirement in the Directive, not given much attention, is the requirement to 
the Commission to consider the progress made in reflecting the external costs of 
electricity produced from non-renewable energy sources and the impact of public 
support granted to electricity production (2001/77/EC: art. 8). This is the only requirement 
in the Directive that directly concerns the conventional sources. The Commission 
recognises that the external costs of non-renewables should be reflected in the electricity 
prices. It will be interesting to see whether, or how, this assessment will effect any 
proposals from the Commission. This is the first time the Commission has the obligation 
to look into state aid given to all energy sources. 
                                                 
67
 The following structure is recommended in the UNFCCC guidelines when presenting policies and 
measures: a) name and short description, objectives, type (fiscal, voluntary etc), status of implementation, 
implementing entity of the policy (UNFCCC, 2000: 84-85) 
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Responsibility of Member States  
It is of outmost importance that Member States take continuous actions both in terms of 
price support, R&D, fair access to the grid, streamlined administrative procedures, etc. 
to increase their share of renewable energy.  The responsibility of meeting the objectives 
in the Directive is essentially up to the Member States.  
 
A harmonised support scheme for RES-E would replace the current state of 
subsidiarity68 moving competence from the Member States to the Union. This is a 
central issue when deciding to introduce a common Community scheme. For Union 
action to be taken it should be justified and based on the incompatibility of Member 
States in making efforts to increase their share of renewable energy, or the possibility to 
facilitate this by EU wide common rules. The differences in Member States’ policy 
traditions, penetration of renewable energy and availability of resources call for Member 
States being more competent to decide on how to promote renewable energy.  
 
On the other hand, leaving the responsibility of increasing renewable energy entirely up 
to Member States is not recommendable. The risk of Member States taking no actions is 
even greater without a political pressure from the EU. Especially for investors the EU 
commitment is important, because a shift in national policy making cannot neglect the 
EU rules and at least a certain level of support will have to be kept. Furthermore, 
renewable energy deployment has environmental effects that transcends national borders 
and, hence, should to some extent be part of an EU/global policy agenda just as other 
environmental regulation. 
 
It is central that a development takes place in the whole community. Community action 
is central for forcing such a development and the two legislative acts on RES-E and 
biofuels are as mentioned an important step forward. If the RES-E Directive as 
discussed, in its current form, is too weak to pressure Member States to take actions, the 
proposals given for strengthening it should be adopted, even if it places responsibilities 
on Member States, that prior would be national decisions (e.g. mandatory targets, 
priority access to the grid, time limits on administrative procedures, developing national 
action implementation plans for RES). These recommendations are still compatible with 
taking regard of the different national circumstances for increasing renewable energy. 
Mandatory targets for example still leaves it up to Member States how they wish to 
reach them. 
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 The Edinburgh European Council of December 1992 defined the subsidiarity principle. The principle is 
intended to ensure that decisions are taken as closely as possible to the citizen and that constant checks are 
made as to whether action at Community level is justified in the light of the possibilities available at 
national, regional or local level. Specifically, it is the principle whereby the Union does not take action 
(except in the areas which fall within its exclusive competence) unless it is more effective than action 
taken at national, regional or local level. It is closely bound up with the principles of proportionality and 
necessity, which require that any action by the Union should not go beyond what is necessary to achieve 
the objectives of the Treaty 
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Concerning a harmonised support scheme it is perhaps recommendable in the long-term, 
if an effective model is established, able to function in all EU-25. But, this should await 
more experiences with and studies of the effectiveness of various systems. 
 
8.3. The Biofuels Directive 
The Biofuels Directive entered into force the 31 December 2004 and the experiences 
with the implementation of this Directive are at the beginning stage. For this reason 
recommendations will not be as thorough as for the RES-E Directive. 
 
The Biofuels Directive does not set mandatory targets. It is left to Member States how, 
or whether, they wish to increase their share of biofuels to meet the reference values in 
the Directive. This takes account of Member States different national circumstances for 
increasing their share biofuels, with respect to the presence of renewable energy sources, 
present utilisation of biomass, etc. However, as with the RES-E Directive, it also gives 
Member States the possibility to take no actions as e.g. Denmark setting a zero-target. 
The current national reports on the implementation of this Directive indicates that 
Member States are lagging behind if an increase on 2% by 2005 and 5.75% by 2010 in 
the share of biofuels in diesel and petrol used for transport are to be reached. The 
following recommendations could strengthen the sufficiency of the Directive and the 
incentives for Member States' to take measures to increase their share of biofuels.   
 
Mandatory Targets 
Binding targets for biofuels consumption was originally included in the European 
Commission's Biofuels Directive, but were not accepted by the Council of Ministers. 
Instead, Member States shall ensure that a minimum proportion of biofuels and other 
renewable fuels are placed on their markets, and, to that effect, shall set national non-
binding targets meeting the reference values set. If the Commission evaluation due by 31 
September 2006 on the implementation of this Directive assess that the reference values 
are not met by justified reasons, the Commission can accompany their report with a 
proposal for appropriate mandatory targets (2003/30/EC: art. 4). 
 
A mandatory overall target may not adequately take account of the national 
circumstances such as natural resources and current capacity. Non-binding reference 
values provide the flexibility for measures to be taken where resources are, and it is most 
cost-efficient. But, based on current experiences with the Biofuels Directive, non-
binding targets are not enough to motivate Member States take promotional measures. 
As pointed out, binding targets provides greater incentive for Member States to take 
action and provides sanction possibilities for the Commission. Mandatory biofuels 
targets are justified, if objectives of a more sustainable and less oil dependent transport 
sector are to be met. However, some questions relates to binding targets for biofuels: 
 
• Shall targets be overall, as currently, or also broken down into national binding targets? 
• Shall targets refer to a total share of biofuels placed on the market, as currently, or be set 
as blending targets? 
• What levels are targets to be set at? 
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An overall target broken into national mandatory targets can take account of the 
national circumstances. National targets should be based on analysis of the resource 
potential and cost-effectiveness of promoting biofuels in the respective States. A 
disadvantage with individual national targets, compared to an overall common target, is 
that the costs of promoting biofuels will not be shared in the same way. With an overall 
target the costs will differ between the countries, but all Member States will have costs. 
Whereas when setting targets based on resource potential a country such as Malta, 
without any, might have a zero-target and thus no costs. If import of biofuels will be a 
central strategy and the import can be counted towards the target, it is not to the same 
extent necessary to consider the national resource potentials. The fact that all countries, 
more or less, are at the initial level for introducing biofuels could give good reason for 
an overall target. 
 
A blending target, or a share of biofuels on the petrol and diesel market target is 
another important question. Biofuels can be introduced on the market in two ways. 
Either in the mainstream market, or parts of it, as blends, or in niche markets in (almost) 
pure forms (e.g. public transport, municipal vehicles, agriculture, rail transport) (Kwant et 
al., 2004: 6). The advantage of a general blending target is that it enables financing the 
additional costs in a neutral way by passing on the additional costs to car drivers in the 
form of a higher price and, a lower performance per litre of (blended) motor fuel. 
Blending of biofuels in fossil fuels in low concentrations69 also generally does not 
require engine modifications, which facilitates market introduction. However, a blending 
target would have to be carried out by the traditional fuel industry and by that gives 
possible problematic influence. Producers could use the inclusion of biofuels as an 
opportunity to increase prices unnecessarily. Furthermore, a blending target would not 
encompass the promotion of pure biofuels. Introducing pure biofuels has the advantage 
that it increases public awareness on biofuels and its environmental benefits.   
 
To achieve the highest market impact an overall target for the share of biofuels, 
calculated on basis of the energy content, of all petrol and diesel placed on markets is 
recommended. This gives Member States the possibility to choose whether they wish to 
introduce biofuels on the market in pure or blended forms.  
 
This is contrary to the current discussions in the Commission that concerns mandatory 
blending targets i.e. targets for a certain percentage of biofuels to be blended with all 
fuels. According to Paul Hodson from the Commission, DG TREN, it is not yet clear 
whether this is the way to go or not. This will have to await assessments of the Member 
State progress in meeting the 2010 target. Of course mandatory targets for 2005 are too 
late (Hodson, 16.02.05). Mandatory blending targets are not recommended by EREC since 
it will eradicate a market for the use of pure biofuels. Instead, a mandatory overall target 
for the share of biofuels in diesel and petrol used for transport is preferred (Schäfer, 
04.04.05). Future binding targets should be set as well. One could argue that the relatively 
short-term nature of the targets (2010) set out in the Biofuels Directive has given 
Denmark and “excuse” – valid or not – to act short sighted. In energy policy in 
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 According to some, when the blending with ethanol exceeds 5% the car engine will have to be modified 
(Kwant et al., 2004: 7). However, for example in Brazil a share of 15% is normal without modifications 
and no significant impact is seen. (Schäfer, 04.04.05) 
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particular, such an approach cannot be recommended, as investments are long-term in 
nature. 
 
The introduction of biofuels on the markets is more or less in all countries at an initial 
level. The question of at what levels targets should be set have to be subject to 
assessment studies of costs, potentials in agriculture and waste treatment, etc. Also a 
central issue for biofuels is that it competes with other land uses, and it has to be 
considered whether it would be more cost-efficient to import biofuels, even though this 
is missing out on industrial, employment and rural development opportunities.  
 
Fuel qualities 
Paul Hodson in the Commission highlights that mandatory blending targets might not 
even be necessary if the fuel quality directive (98/70/EC), setting maximum limits for the 
blending of biofuels in gasoline and diesel, is amended (Hodson, 16.02.05). The directive 
2003/17/EC "amending Directive 98/70/EC relating to the quality of petrol and diesel 
fuels", could change this. It requires the Commission to review the fuel quality 
specifications and consider the need to encourage biofuels (2003/17/EC: art. 9.1(g)). If this 
review leads to a proposal setting standards with higher blending limits for biofuels, and 
this is adopted, it improves the possibility for increasing the use of biofuels. By the end 
of 2005 the Commission will give its recommendations (2003/17/EC: art. 9). Changing the 
specifications requires technical analyses, which also have to be taken into account 
before any decisions on mandatory blending targets are made.  
 
Furthermore, the European Committee for Standardisation should develop fuel quality 
standards for biofuels to guarantee the possibility of cross-border trade, ensure optimum 
engine performance, and form the basis for emission requirements. This also facilitates 
the possibility of introducing new fuels (e.g. CEN has finalised the prEN 14214 
biodiesel fuel quality standard for Fatty Acid Methyl Ester (FAME) for use as fuel for 
diesel engines). 
  
Harmonisation  
Financial incentives should be created in Member States for biofuels to become an 
alternative to fossil fuels. However, due to domestic aspects i.e. the costs of biofuels 
production, the height of fossil fuels taxes and the use of other instruments applied to 
bring down costs of biofuels, the incentives to be applied can differ considerably 
between Member States. The most common incentive is fully or partly tax exemption. 
As fuel taxes and the price of biofuel resources70 varies between Member States, the 
effect of tax exemption also differs. In some countries tax exemption will not be 
sufficient to cover the extra costs of biofuels. In other countries a full tax exemption 
might overcompensate biofuels. Other possible incentives are e.g. obligations to the oil 
companies, a subsidy tendering system or stimulation through other taxes than fuel (e.g. 
road taxes, tax on car ownership) (Kwant et al., 2004: 7). As experiences are still limited, 
it should be up to the individual Member States to choose which financial measures 
to apply in their specific circumstances. Today it is left to Member States how to reach 
                                                 
70
 The price of resources used for biofuels can differ between countries due to for example different types 
of available resources with different costs associated e.g. land costs and production cost of agricultural 
crops can be very different (Kwant et al., 2004: 7) 
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targets. This is the right strategy and harmonisation of financial support incentives is not 
recommendable. 
 
Energy taxation 
Full or limited tax exemption of biofuels was made possible with the adoption of the 
directive restructuring the Community framework for the taxation of energy products 
and electricity. Article 16 in this directive allows Member States to exempt biofuels 
partly or fully from fuel taxation (2003/96/EC: preamble 26; art. 16). This provision is 
important for achieving the objectives of the Biofuels Directive. However, one factor to 
be aware of is that article 16 also states:  
 
"Should Member States be required by Community law to comply with legally binding 
obligations to place on their markets a minimum proportion of the products referred to in 
paragraph 1, paragraphs 1 to 5 shall cease to apply as from the date when such 
obligations become binding on the Member States" (2003/96/EC: art. 16 (6)) 
 
This implies that if a mandatory target for the overall share of biofuels on the market is 
set, as recommended, Member States are not allowed to provide full or limited tax 
exemption for biofuels. It is very important that this provision is amended, as tax 
exemption is one of the central fiscal measures to promote an increased use of biofuels, 
also acknowledging the environmental benefits of biofuels compared to conventional 
fuels.  
 
Other Requirements in the Directive 
A number of requirements in the Biofuels Directive, as detailed in chapter 4, are set to 
Member States: 
 
- Monitoring of the effect of the use of biofuels in diesel blends above 5% 
- Considerations on the environmental balance of biofuels and other renewable fuels 
- Provision of information to the public on the availability of fuels and labelling  
 
Denmark has no consumption/availability of biofuels and has not implemented the 
requirements. Consequently, an analysis of the implementation of these in Denmark has 
not been possible There seems to be no immediate need to amend these requirements, 
but to give any valid recommendations on this, their implementation in countries 
actually implementing them should be assessed.  
  
Reporting Requirements 
It could, as mentioned, be valuable to integrate the reporting requirements on Member 
States' measures taken to implement the Biofuels Directive in the National RES 
Implementation Plan referred to prior. Moreover, it could be part of the reporting 
requirement that Member States elaborate on the environmental impact of the measures 
they take. This would give the Commission a possibility to assess the environmental 
impact of different measures and facilitate the evaluations of the Commission. The 
Commission has to evaluate and report on the following by 31 December 2006: 
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• Cost-effectiveness of Member States’ measures  
• Economic aspects and environmental impact of further increasing the share of biofuels and 
other renewable fuels 
• Life-cycle perspective of biofuels and other renewable fuels with a view to indicating 
possible measures for the future promotion of those fuels that are climate and 
environmentally friendly, and that have the potential of becoming competitive and cost-
efficient 
• Sustainability of crops used for the production of biofuels, particularly land use, degree of 
intensity of cultivation, crop rotation and use of pesticides 
• Assessment of the use of biofuels and other renewable fuels with respect to their 
differentiating effect on climate change and their impact on CO2 emissions 
• Review of further more long-term options concerning energy efficiency measures in 
transport 
 (2003/30/EC: art. 4) 
 
These reporting requirements to the Commission in the Directive are relevant and the 
outcome of these assessments central for any proposal on the future legislative frame for 
the promotion of biofuels.   
 
8.4. Conclusions 
Based on the analysis of the implementation of the RE Directives in Denmark, the 
Directives are assessed as insufficient to promote an increased share of renewable 
energy in the EU energy mix. Denmark has implemented the Biofuels Directive with a 
zero-target and decreased support to renewables after the implementation of the RES-E 
Directive. The Directives are insufficient because they make it possible for Member 
States not to take measures to increase their shares of renewable energy sources, 
including biofuels. These findings calls for making the Directives stronger and on this 
basis a number of follow-up actions specific for the Directives are recommended.  
 
A recommendation is to strengthen the Directives by making targets binding, providing 
greater incentive to increase the use of RES-E and biofuels for Member States. A stable 
framework is essential for investors’ confidence and future targets should be set to show 
the long-term commitment of the Community. Future targets might have influenced 
Denmark to continue their prior level of support for renewable energy and/or take 
measures to promote biofuels. 
 
Common financial support schemes should not be set up, neither for RES-E, nor for 
biofuels. It should be entrusted to Member States how they wish to increase the use of 
renewables considering their specific circumstances. Instead, a set of best practice 
guidelines on support schemes should be developed, enabling Member States to modify 
their systems and coordinate similar systems. Moreover, the reporting requirements in 
the Directives could be extended to require national renewable energy implementation 
plans of Member States.  
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The specific recommendations for EU initiatives to strengthen the RES-E and Biofuels 
Directives, or facilitate their implementation, are summed up in table 13 below. 
 
Table 13 Follow-up actions at the EU-level to promote an increase in the use of renewable energy 
Area Subject Recommendations 
Targets - Mandatory and future targets (2020) 
Support schemes 
- Too early for common support schemes 
- Develop Best Practice guidelines 
- Remove distortions in the conventional power market 
Administrative procedures 
- Time table for approving RES projects 
- Priority to RES-E 
- Develop Best Practice Guidelines 
Grid issues 
- Time table for grid access   
- Priority access for RES-E 
- Grid extension and reinforcement costs born by grid 
operators and shared between consumers 
Guarantees of origin  
- Standard size and validity period  
- Harmonisation and linking to other RES-policies by 
developing guidelines 
RES-E 
Directive 
 
Reporting 
- National plan on implementation of the Directive - perhaps 
integrating reporting requirements in the Biofuels Directive 
and a possible future Heating Directive i.e. developing a 
comprehensive RES plan 
Targets - Mandatory total share of biofuels on the market targets for 2010, 2015 and 2020 
Fuel quality 
- Amendment of the fuel quality Directive setting higher 
blending limits, if technical possible, for biofuels in petrol and 
diesel 
Support schemes - Harmonisation of financial incentives not recommended 
Energy taxation - Tax exemption for biofuels in transport continue to be 
allowed, also in case of mandatory targets 
Biofuels 
Directive 
Reporting - Integrate reporting with an overall RES plan (also including the environmental impact of measures) 
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9. Recommendations for Other EU Action   
The sufficiency of the RE Directives also relates to whether they are wide enough in 
their scope to achieve the objective of an overall increase in the share of renewable 
energy in the EU energy mix. As pointed out, the Directives do not cover a wide enough 
spectrum of renewable energy technologies to achieve this objective. Further, EU is not 
on track in meeting its overall target on a 12% share of renewable energy sources by 
2010. Even if the targets in the RES-E and Biofuels Directive are fulfilled, the 
Community is only estimated to reach a share of 10% in 2010. Therefore, this chapter in 
brief recommends and highlights additional EU renewable energy initiatives. Finally, the 
impact of liberalising energy markets and the emission trading scheme on renewable 
energy is discussed, as measures implemented have to take account of these aspects. 
 
Integrating considerations on renewable energy into other relevant EU policies can 
reinforce the promotion of renewable energy sources. Some EU policies particularly 
influence the use of renewable energy sources such as agricultural and waste policy. 
Analyses of these are not included. However, a short overview of some of the policies is 
given in annex D. 
  
9.1. Renewable Heating and Cooling 
The RES-E and Biofuels Directives aim to promote and set targets for the use of 
renewable energy sources in the electricity and transport sector. A sector not given much 
attention in the European legislative frame is the heating sector where no measures have 
been taken. Today the heating sector is largely dependent on the import of oil and gas. 
The Commission assesses the development in heating and cooling from renewable 
energy sources as too slow to achieve the overall 12% target by 2010. Even if the targets 
in the RES-E and Biofuels Directives are met an additional 29 Mtoe of renewable energy 
from heating is needed. Member States’ action in the area has been limited (European 
Commission, 2004a: 33). This calls for new initiatives to support Member States increase 
their use of renewables for heating. Heat from renewable sources does not necessarily 
have to be used for heating, but can also be used for cooling e.g. in large-scale solar 
cooling systems (EREC, 2005a: 7).  
 
 
No legislation is in place on renewable heat production. It has been discussed in the 
Commission to develop a RES-H Directive and/or a heating Communication, but neither 
have been carried out. However, the heating sector is still on the agenda. In the 
Commission discussion paper to the upcoming Biomass Action Plan (elaborated later) 
Fact Box 12 Most common types of renewable energy sources for  heating 
• Biomass (e.g. local space-/hot water heating, CHP and distributed heat, district heating) 
• Direct solar thermal systems (e.g. local space-/hot water heating) 
• Environmental heat (e.g. heat from the ambient air or from the surface-near ground as indirect 
solar heat) 
• Geothermal sources (heat from the interior of the earth)  
RES heat penetration in EU-15 amounted to app. 43,3 Mtoe in 2002 of which by far the largest 
amount came from biomass with a share of nearly 42 Mtoe 
Source: REACT – Renewable Energy Action, Altener project 2002-157 (Tretter et al., 2004:3)  
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the question is raised: "In case the EC would table legislative action on RES-Heat what 
should be the main measures proposed…?" (European Commission, 2005a).  
 
The RES-E Directive (2001/77/EC), the directive on the energy performance of buildings 
(2002/91/EC) and the directive on the promotion of cogeneration (2004/8/EC) can, as 
mentioned in chapter 4, somewhat contribute to promote the use of RES-H. But, these 
policies do not set targets for heating; or in anyway require the Member States 
specifically to increase their share of heating produced on renewable energy sources. 
The existing legislation does not encompass the possibility for promoting district heating 
from renewables. Furthermore, RES heat related to e.g. small scale biomass boilers and 
thermal solar in new buildings smaller than 1000 m2 are not covered, nor are larger scale 
application of biomass boilers in the industry (Tretter et al., 2004:8). 
 
No specific policies in the European Union today thus fully encompass the objective of 
increasing the use of renewable energy sources for heating and specific targets are 
missing. In light of the shortfall in meeting the 12% renewable energy target and lack of 
policy measures for RES-H, it is recommended that a proposal for a RES-H 
Directive should be prepared by the Commission. Member States' actions have not 
been enough. A Directive should pressure the States to take supportive measures to 
increase renewables in the heating sector.   
 
Policy making in the heating sector faces some different challenges than in the 
electricity sector. Unlike electricity, heat is not distributed through national European 
networks. A lot of actors are involved at the local level, and measures must address 
millions of owners of heating devices (EREC, 2005a: 3). Setting targets for renewable 
energy sources' heating can, according to the Commission, be difficult to establish 
because no single “heating supply industry”, to whom they could be addressed, exist. 
Instead, the Commission states that to develop heating it:  
 
"Will bring forward further initiatives – if necessary, legislative proposals to accelerate 
the fulfilment of the potential of three key technologies – modern biomass heating, solar 
heating and geothermal heat. These initiatives could include targets for specific 
technologies, or requirements for suppliers of heating oil and gas to supply e.g. wood 
pellets and biogas." (European Commission, 2004a: 37). 
 
EREC has recently published "A Joint Declaration for a European Directive to Promote 
Renewable Heating and Cooling"71 (2005). This declaration proposes the adoption of a 
Directive that sets an overall target for heating and cooling from renewable energy 
sources for at least 25% of overall heating and cooling consumption. The target should 
be broken down into individual national binding targets for each Member State, taking 
account of natural resources and the capacity already in operation (EREC, 2005a: 11). An 
overall RES-H target of heat consumption would give an incentive for Member States to 
put the support mechanisms in place to promote renewables for heating. The 
consequences of a consumption target compared to specific technology targets or targets 
                                                 
71
 The joint declaration is initiated by EREC and its members: the European Biomass Association, 
European Geothermal Energy Council, European Photovoltaic Industry Association, European Small 
Hydropower Association, European Solar Thermal Industry Federation, European Biomass Industry 
Association, European Renewable Energy Centres Agency and European Wind Energy Association 
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put on suppliers of heating oil and gas supply would have to be based on deeper 
assessments.  
 
The main barriers to renewable heating today are partly higher investment costs, lack of 
awareness among citizens and in the building sector. Generally RES-H is assessed as 
being more competitive than RES-E. However, whereas support for RES-E can be 
directly charged at the electricity users without straining the state budget, methods need 
to be found as to how the financial burden from changing to RES-H can be passed to 
consumers. The most commonly financial support mechanisms for RES-H are: 
investment subsidies, energy taxation (commonly on fuels), tendering, income-tax 
reduction, and low-interest loans (Tretter et al., 2004). Apart from that, some regions in 
Europe introduced more or less successfully regulation schemes that set requirements to 
integrate RES-H systems in every new building (Schäfer, 04.04.05). The Directive should 
not set up a harmonised support scheme currently due to different conditions in the 
Member States and differences in RES-H applications. Instead, as with the RES-E 
Directive, a set of best practice guidelines for support mechanisms could be developed, 
also recommended by EREC.  
 
The starting point for developing best practice guidelines is set in the Alterner project 
REACT – Renewable Energy Action. As part of the project a document on “Best 
practice policies to develop renewable heat markets” has been prepared (Tretter et al, 
2004). This project highlights the necessity of a comprehensive approach, as financial 
incentives alone not necessarily lead to market development. Sufficient financial 
resources allocated are crucial to create a level-playing field recognising the benefits of 
RES-H. However, market take-off can be prevented by issues as lack of skilled 
personnel, companies delivering what the market would be asking for, lack of 
information among potential clients, etc. Other important issues highlighted are the 
necessity of a long-term commitment in the support, dedicated programme managers72, a 
regional approach73, quality of products and services (implying e.g. trained installers, 
high quality standards, monitoring, etc.), and binding regulations (e.g. building 
regulations74). Finally, the necessity of R&D is stressed to develop RES cooling 
technologies. Other technologies used for RES-H today are assessed as mature to be 
marketed successfully. What is needed for these are funding for market introduction 
(Tretter et al., 2004: 18ff).  
 
The above considerations call for the guidelines to encompass supportive measures in 
general, not only financial. Shortly, based on the REACT study and recommendations 
from EREC (2005a) the aspects to include in the guidelines could be best practice options 
on: 
 
                                                 
72
 In a number of cases it is essential with available management capacity at the local and regional level as 
well e.g. to develop regional partnerships supporting the dissemination and share the financial burden. 
This was one of the success criteria for developing small scale district heating systems using wood 
resources in France (Tretter et al., 2004: 11) 
73
 The diffusion of heat technologies depend to a great extent on local availability of information, local 
projects based on detailed knowledge of local circumstances, etc. (Tretter et al., 2004: 23) 
74
 In Spain building regulations in a number of Spanish municipalities obliges new buildings to have solar 
water heaters, proving effective. Such a requirement necessitates the market has grown to a sufficient size 
to serve the demand created by such a regulation (Tretter, et al., 2004: 19) 
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• Financial incentives  
• Commitment period 
• Management practices and networking 
• Awareness raising campaigns 
• Binding regulations  
• R&D 
 
The best practice options should consider the differences between resource types and 
technologies. The specific content of the guidelines is not within the scope of this thesis.  
   
Grid issues are not as profound for heating RES as for electricity RES. A lot of 
production and consumption of heat from RES-heat will take place onsite. However, 
there is also the opportunity to deliver heat from RES in district heating and CHP-
networks. For example heating grids have small boiler stations for supplying heat during 
peat heat demand that could be converted into biomass-fired boiler stations (VHK, 2002: 
25).  
 
The content of a possible RES-H Directive could be: 
 
- Purpose of the Directive (increase the share of RES-H)  
- Definition renewable energy heating sources as well as a common methodology to measure 
heating and cooling 
- Targets on overall share RES heat of total heat consumption as well as national binding 
targets 
- Reporting on supportive measures taken, e.g. financial incentives, binding regulations etc. 
- Awareness raising campaigns throughout Europe, including training for installers 
- Setting common EU quality standards to avoid malfunction and “black sheep” that might 
destroy the public acceptance for some of these relatively young technologies 
- Removal of administrative barriers75  
 
As with the guidelines any proposal for a Directive has to be based on thorough studies. 
It is important that the Commission conduct an assessment of the relation between the 
RES-E, Biofuels and future RES-H Directive to ensure compatibility and identify 
possible synergies between the Directives. As with the RES-E Directive a notion should 
be made to CHP production in the RES-H Directive. Further, the communication 
requirements referred to in the discussion of the RES-E and Biofuels Directives, in 
chapter 8, could be integrated with reporting requirements in the RES-H Directive, 
calling for one integrated renewable energy implementation plan.   
 
9.2. The Biomass Action plan  
The Commission is preparing a Biomass Action Plan (European Commission, 2005a). The 
consultation process ended 31 March 2005. This plan is needed due to the large unused 
biomass potential and the sluggish growth taking place in Member States' use of 
biomass. A recent EU study estimates biomass resources to be in the range of 150-180 
                                                 
75
 For example in some countries it can take several months or years to get a licence for a solar-thermal 
system on the roof. In these cases the authority has to decide on the look of every new building. Before the 
licence is obtained the house is already built without a system, even if the owner would have wanted it 
(Schäfer, 04.04.05)   
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Mtoe. In 2001 EU-15 used about 56 Mtoe of biomass for energy purposes. According to 
the Commission to reach the 12% RES target an additional 74 Mtoe is needed. Each 
sector has to contribute with an indicative additional amount of biomass energy: 
electricity 32 Mtoe, heat 24 Mtoe, and biofuels 18 Mtoe (total 130 Mtoe)76 (European 
Commission, 2004a: 36).  
 
The aim of the Action Plan is to secure adequate supplies of biomass through European, 
national, regional and local action and tackle the obstacles to biomass deployment for 
energy purposes. It looks to optimise Community financial mechanisms and re-direct 
effort within the policies concerned (European Commission, 2004a: 36). As the use of biomass 
for energy purposes not only depend on energy market developments, but also interact 
with policies in agricultural, waste, forestry, industry, rural development, environment, 
and trade policy, it is recommendable that the Commission take an integrated approach 
in the biomass action plan.  
 
The work with this action plan can facilitate the development of a RES-H Directive, 
since biomass is expected to amount to by far the largest share of heating based on 
renewable energy sources. Still, it is important to remind the Commission that a biomass 
action plan cannot replace a RES-H strategy, as geothermal and solar thermal can also 
contribute given the right framework. It could be a possibility to attach a proposal for a 
RES-H Directive, also encompassing solar thermal and solar thermal, to the action plan. 
 
The biomass plan will also concern the use of biomass resources used for biofuels in the 
transport sector (Hodson, 16.02.05). Possible measures identified could facilitate the 
implementation of the Biofuels Directive. However, it is still very uncertain what the 
outcome of the Action Plan will be.  
 
9.3. The EU Renewable Energy Strategy 
It is important that EU keeps prioritising renewable energy in order to meet goals on 
security of supply and greenhouse gas reductions. The 12% target for 2010 shows the 
commitment of the EU-15. It is necessary to adopt future targets to show the enlarged 
Community stick to this commitment. This is acknowledged by the Commission 
planning to launch a debate that could lead to setting a new target for the overall share of 
RES by 2007. A 20% target for 2020 is considered currently, not of existing 
consumption, but assuming progress in energy efficiency as well. That is maybe an 18-
19% share of total energy consumption in a business as usual scenario (Hodson, 16.02.05).  
 
The question with targets is always what level they should be set at. The European 
Parliament urged the Commission and the Council to start the political process of setting 
ambitious targets in a medium and long-term timeframe for increasing the share of 
renewable energy in final energy consumption before the International Renewable 
Energies Conference in Bonn (June 2004). Efforts to reach a target of 20% for the 
contribution by renewable energy to domestic energy consumption in the EU by 2020 
were recommended. The view of the Commission is that before deciding on adopting 
                                                 
76
 "An indicative figure on the biomass availability for energy purposes at EU15 level is 150 Mtoe 
(additional 32 Mtoe for EU-10 and Romania and Bulgaria)" (European Commission, 2004a: 36) 
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targets beyond 2010 and taking a final position on the mentioned 20% target for the 
share of renewable energy in 2020, the impacts of RES resources, notably with regard to 
their global economic effects, should be more thoroughly assessed (European Commission, 
2004a: 43). The Commission is currently preparing a theoretical report to be finished by 
the end of 2005 analysing the setting of targets. Here among the 20% target will be 
compared with a business-as-usual scenario (Hodson, 16.02.05). 
 
EREC has in their briefing “Renewable Energy Target for Europe – 20% by 2020” also 
recommended a 20% target, divided into a 33% share for electricity, a 25% share for 
heating, and a 10% target for biofuels share for transport. This target only applies to the 
EU-15, since reliable data for the entire renewable energy sector is not yet available in 
the new Member States (EREC, 2004b). A not yet published follow up study by EREC 
suggests the same target can be applied for the EU-25 as well, probably even a bit 
higher, depending on the energy efficiency efforts in the new Member States (Schäfer, e-
mail, 02.05.05). The EU-15 target is based on a feasibility analysis of industry projections. 
The benefits of 20% of energy consumption provided by renewables by 2020 are 
estimated to be: 
 
• "A CO2 reduction of 728 Mt7year in 2020, representing a 17,6% decrease of the total EU 
GHG emissions in 1990 
• Investments of €443 billion made in the period 2001-2020 
• An estimated €155.8 billion saved in avoided fuel costs 
• Savings of between €126.7 and €323.9 billion in avoided external costs 
• An additional 2,023.000 people in full time employment" 
(EREC, 2004b: 3). 
 
It is recommendable that ambitious future targets are set for the total contribution of 
renewable energy sources to energy consumption, further broken into sector targets for 
the electricity, transport and heating sectors. Energy investments are as stressed long-
term investments and a consistency in commitment is essential for investor confidence. 
9.4. Renewable Energy and R&D Policy 
Renewable energy is supported in the Community 6th Framework Programme for 
Research and Technological Development (FP6) running in the period 2002-2006. The 
Commission put forward its proposal for the future "7th Community Framework 
Programme for Research and Technological Development" (FP7) April 2005. Energy, 
including renewable energy, is one of the prioritised themes. 
 109
 
Other actions within the energy theme are: hydrogen and fuel cells; CO2 capture and 
storage technologies for zero emission power generation; clean coal technologies; 
energy efficiency and savings and knowledge for energy policy making. As in the FP4 it 
is recommendable that the budget line in FP7 encompasses a separate budget line for 
renewable energy to increase transparency as to how funds are distributed. In the current 
6th Framework Programme “Sustainable energy” the budget line also includes carbon 
sequestration and hydrogen, absorbing large parts of the R&D funding for renewables 
(Kjær, 29.03.05).  
 
As table 14 shows the support has decreased since FP4. It is uncertain what the annual 
budget in FP7 will be for renewables. However, the downward trend should not continue 
if consistency with objectives on renewables is to be kept. 
 
              Table 14 Renewable energy funded by different European Framework Programmes 
Framework Programme Funding Period Average annual spend on renewable 
energy (M EUR or ECU) 
FP4  1995-1998  110 
FP5  1999-2002  estimated 100-110 
FP6  2003-2006  estimated 90-100 
Source: European Renewable Energy Council (EREC, 2005b: 7).  
Original source: an answer of the Commission to a written question of MEP Mechtild Rothem 
 
The Commission adopted in April 2005 a proposal for the new "Competitiveness and 
Innovation framework Programme". The programme is intended to become one of the 
main Community measures contributing to generating economic growth and creating 
more jobs. It brings together specific Community support programmes, here between the 
EIE77, and relevant parts of other Community programmes78. Running from 2007 to 
                                                 
77
 As recalled, "Intelligent Energy - Europe" (EIE) is the Community support programme for non-
technological actions in the field of energy running from 2003-2006. 
78
 The three main pillars of CIP are: the Entrepreneurship and Innovation programme, the ICT Policy 
Support programme and the Intelligent Energy - Europe programme 
Fact Box 13 Proposed supporting activities in FP7 for renewable energy 
Renewable electricity generation 
Technologies to increase overall conversion efficiency, driving down the cost of electricity production 
from indigenous renewable energy sources, and the development and the demonstration of 
technologies suited to different regional conditions. 
Renewable fuel production 
Integrated conversion technologies: to develop and drive down the unit cost of solid, liquid and 
gaseous (including hydrogen) fuels produced from renewable energy sources, aiming at the cost-
effective production and use of carbon-neutral fuels, in particular liquid biofuels for transport.  
Renewables for heating and cooling 
Technologies to increase efficiencies and drive down the costs of heating and cooling from renewable 
energy sources, ensuring their use in different regional conditions.   
Smart energy networks 
To increase the efficiency, safety and reliability of the European electricity and gas systems and 
networks e.g. by transforming the current electricity grids into an interactive (customers/operators) 
service network and to remove obstacles to the large-scale deployment and effective integration of 
distributed and renewable energy sources.  
Source: European Commission (2005b: 25) 
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2013, a budget of more than €4 billion over the 7-year period is proposed (European 
Commission, 2005c: 24ff). The objectives of the EIE in the proposal are: 
 
a) To foster energy efficiency and the rational use of energy resources; 
b) To promote new and renewable energy sources and to support energy diversification; 
c) To promote energy efficiency and the use of new and renewable energy sources in transport. 
(European Commission, 2005c: 40). 
 
Continued support for renewable energy through FP7 and EIE is important for the 
innovation of new renewable technologies, technology improvements of existing, and 
for an uptake of these on the market in broad scale to reduce costs and increase 
competitiveness.  The downward trend should be reversed and a budget line exclusively 
for renewable energy in the FP7 introduced to increase transparency. 
 
9.5. Remove Market Distortions in the Internal Energy Market  
The promotion of renewable energy takes place in increasingly integrated energy 
markets. The ongoing liberalisation, aimed at achieving competitive energy systems, 
imposes a change for policymaker’s possibilities to regulate the energy sector. The 
driving forces behind the liberalisation process are the first and second gas and 
electricity directives establishing common rules for the internal market in electricity and 
gas79. As the first electricity directive (96/92/EC), the second electricity directive 
2003/54/EC “concerning common rules for the internal market in electricity and 
repealing Directive 96/92/EC” sets the principle of free competition in the generation of 
electricity80. This requires among others legal and/or management unbundling, but not 
ownership unbundling, of generation and transmission/distribution operators (2003/54/EC: 
art. 8; art. 13), unbundling of accounts in electricity undertakings (separation generation, 
transmission and distribution) (2003/54/EC: art. 19), third-party access to the transmission 
and distribution grid based on published tariffs (2003/54/EC: art. 20) and the opening of the 
market for all non-household customers from 1 July 2004 and all customers from 1 July 
2007 (2003/54/EC: art. 21). 
 
Previously most service industries were run by national state owned monopolies, “A 
national monopoly supply company was established and was granted either de jure or 
de facto the exclusive right to sell, import and export, and to construct infrastructure” 
(Jones, 2004: 1). In this structure it was possible for Member States to centrally plan the 
future estimated capacity needs, whereas now it is up to the market to ensure that the 
supply meets the demand. This is one of the major challenges in a liberalised energy 
market. The high level of uncertainty with regard to electricity, heat and fuel prices may 
stall investors from making investments in new production capacity, which pressures the 
security of supply (Elkraft, 2003: 39). 
 
                                                 
79
 Some European countries initiated the development toward liberalisation prior to the EU legislation. 
Norway initiated competition in the electricity sector already in 1991, with Sweden and Finland following 
in 1994-96 and 1996 respectively (Federspiel, 2002: 412) 
80
 For an in depth elaboration on the first and second gas and electricity directives see Christopher W. 
Jones EU Energy Law – Volume 1 The Internal Energy Market (2004) 
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Notwithstanding this the second electricity directive obliges Member States to guarantee 
a number of public service obligations such as security of supply, quality of service, 
universal service and environmental protection. The obligations shall be clearly defined, 
transparent, non discriminatory and verifiable (2003/54/EC: art. 3). Regarding security of 
supply the directive retains the possibility for Member States to tender, under special 
circumstances, for new capacity or energy efficiency/demand-side management 
measures. In the interest of environmental protection and the promotion of new 
technologies the Member States may ensure the possibility of tendering for new capacity 
or energy/efficiency measures on published criteria (2003/54/EC: art.7; Jones, 2004: 14, 20). 
Hence, the Directive opens up for the possibility to tender capacity based on renewable 
energy.    
 
Many of the basic requirements laid down in the second gas directive 2003/55/EC 
“concerning common rules for the internal market in natural gas and repealing 
Directive 98/30/EC”, for creating a competitive gas market, are the same as the ones for 
the electricity market. For example liberalising the gas market requires unbundling, third 
party access and high public service standards. As with the electricity market, a national 
company that often benefited from a legal monopoly to import has dominated the gas 
market (Jones, 2004: 4ff).  
  
The competition is still far from effective in the conventional power market. The 
Commission monitor the development of market opening through benchmarking reports 
on the implementation of the internal electricity and gas markets. One of the most 
important conclusions of the latest fourth report is that market dominance at national 
level is a barrier to real competition and the level of interconnection between Member 
States is inadequate. For the gas sector it is even worse. It remains somewhat behind that 
of electricity and the key barrier is the continuing and even increasing dominance of 
existing companies in the Member States (European Commission, 2005d: 6-8). The 
liberalisation of the markets is expected to give all consumers the ability to choose 
supplier, but, if there is only one supplier, real competition will not happen. 
 
Another factor creating market distortions in the internal electricity market is the support 
to conventional energy sources and nuclear today. The European Environment Agency 
has assessed direct and indirect energy subsidies by Member States and the EU 
institutions for 2001 across the EU-15. It is estimated that total subsidies were €29.2 
billion, of which €23.9 billion was for fossil fuels and nuclear and only 5.3 billion for 
renewables81 (EEA, 2004e: 14). Within R&D, nuclear technology alone receives 50% of 
the EU Energy R&D budget with €890 million through the Euroatom Framework 
Programme (786/2004/EC: Annex II; http://www.cordis.lu/fp6/budget.htm;). If these unproductive 
support measures were removed, or redirected, it could strengthen the ability of the 
renewable energy technologies to compete on the conventional power market and it 
would reduce the cost of introducing them. 
 
The Union of the Electricity Industry in Europe argues for the necessity of more 
competition in the European market for renewable electricity (EURELECTRIC, 2004b: 14). 
In this regard it should not be forgotten that fossil fuels were also highly supported in 
                                                 
81
 E.g. in 1999 alone the average subsidy per coal worker in Germany was  €70,000 and in Spain €60,000  
(EREC, 2004c: 6) 
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their development phase and, as can be seen, still are today both in the form of subsidies 
and R&D. For renewables to be able to compete in the internal electricity market a level-
playing field most be created firstly. It is recommendable that the Commission actively 
works to remove the market distortions in the conventional internal energy market.  
  
9.6. EU Emission Trading Scheme 
Another important factor expected to promote the use of renewable energy is the 
European emission trading scheme. The Directive "on a scheme for greenhouse gas 
emission allowance trading within the Community" entered into force 25 October 2003 
(2003/87/EC). In the beginning the EU quota system only includes the gas CO2. The 
system covers both the power sector and specific industrial sectors82 (2003/87/EC: Annex 1). 
In short every company encompassed by the Directive receives an amount of quotas 
each year. One quota equals the right to emit one tonne of CO2 equivalents. By the end 
of the year, the companies have to submit quotas to the Member State, corresponding to 
the emissions of that year. If a plant exceeds its emission allowance it has to trade for 
further allowances or pay a penalty (2003/87/EC). Emission trading is expected to increase 
the production costs for electricity produced by fossil fuels. Further details on the EU 
emission trading scheme see annex E. 
 
The question is whether the European emission trading scheme will lead to long-term 
changes towards a more sustainable energy system? The assumption is that in the trading 
scheme the cost of CO2 is internalised in the electricity price and this by itself constitutes 
a sufficient system for influencing the supply and demand side. For this reason some 
Member States could be inclined to solely rely on emission trading to ensure emission 
reductions. But, there are implications with an emission trading scheme that requires for 
action still to be taken (2003/0739l). This regards both taking measures within renewable 
energy and energy savings.  
 
Impact on Renewable Energy 
The cost of power is basically based on the cost of fuels, operating and maintenance 
costs (variable and fixed), and fixed capital costs. The power companies are expected to 
bid at a price corresponding to their short run marginal costs (SRMC)83. The cost of CO2 
quotas are assumed added to the SRMC, as an emission allowance will be needed for 
each unit of CO2 produced. The expectation is that the price on CO2 quotas will increase 
the costs of fossil fuel production, reflected in a higher electricity price, and change the 
merit order for the competitiveness of plants84. Since the renewable energy source 
technologies have no emissions of CO2 (or are CO2 neutral) and thus no need for buying 
allowance, this is assumed to indirectly benefit the competitiveness of these.  
 
                                                 
82
 E.g. industrial sectors as the mineral industry (cement, glass, ceramics), pulp and paper and board 
industry, mineral oil refineries and plants for the production and processing of ferrous metals 
(2003/87/EC: Annex 1) 
83
 Short Run Marginal Costs are the costs of producing one extra unit, this includes fuel costs, operating 
and maintenance costs. Opposite Long Run Marginal Costs (LRMC), includes the SRMC, but also 
investment costs 
84
 The change in fuel prices is another important factor affecting a plant's competitiveness and the change 
of merit order (IEA, 2003: 19) 
 113
An analysis by the International Energy Agency from 2003 (IEA) concludes that the 
implications of carbon emission costs on the plant's operating costs can lead to a switch 
in the competitiveness between combined cycled gas turbines (CCGT) and coal plants if 
the introduction of a CO2 price reaches a certain level. The price of CO2 allowances 
when these shifts in competitiveness are estimated to take place is around €19 per tonne 
of CO2, also depending on plant specificity's. Renewables such as wind and hydro are 
already the most competitive today in terms of SRMC. An increase in the electricity 
price will not change their merit order (IEA, 2003: 21).  
 
As the situation is today, allowances are allocated for free to the power companies.  
There is only a possibility for 5% auctioning in the first period (2005-2007) and 10% in 
the second period (2008-2012) (2003/87/EC: art. 10). This allocation method is 
inappropriate since costs of the CO2 allowance is passed on to the electricity prices and 
gives the power producers the possibility to make windfall profit, particularly in the 
current situation with limited real competition. 
 
Investments in new capacity depends on that expected wholesale prices have to cover 
the future long run marginal costs (LRMC) of generation. In theory only in these cases 
decisions on building a new power plant are taken. The LRMC are often very high for 
renewable energy technologies. Analysis by the IEA estimates that the long-term 
impact on investment decisions will require a high CO2 quota price before 
renewables are competitive with the conventional technologies. CCGT plants are likely 
to be the option for new capacity, where gas is available. Investments in wind generation 
would only be stimulated to a limited extent. IEA estimates that for off-shore wind 
generation to be competitive with gas combined cycle technologies the price of CO2 
allowances would have to reach app. €80 tonne of CO2 in a high load scenario. For on-
shore wind generation the price have to range between €107 a tonne of CO2 and €30 a 
tonne, the load factor varying from 17-35%85. For biomass to be competitive with CCGT 
technologies it would require a very high CO2 price ranging from between €140 to €245 
tonne of CO2 (IEA, 2003: 37). Estimations of the price of emission allowances vary 
significantly. At the current price level (€16.75 CO2/t as of 16th May 200586) renewable 
energy is not feasible.  
 
The emission trading scheme affect the conversion part in the energy chain and does not 
lead to a long-term restructuring of the energy system87. The effect of CO2 quota prices 
on investment decision will as the situation is today not be sufficient to guarantee 
investments in renewable energy. Furthermore, renewables are not allocated free 
allowances, which means they would have to benefit from the expected higher power 
price from introducing emissions trading. However, an overwhelming share of 
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 The load factor is the electricity produced by a generating set expressed as a percentage of the electricity 
which it could have produced if it was operating at its full net output capacity over a fixed period 
86
 At the website of Point Carbon the CO2 price is assessed daily (http://pointcarbon.com) 
87
 Shortly considering the relationship between energy savings and the EU emission trading scheme the 
assumption is that the customers pick up price signals and the demand for energy falls when prices are 
higher. But the situation on the electricity markets today are not one of perfect competition and price 
signals are not automatically picked up by customers and thus the impact on the demand-side might not 
reach the optimum expected in theory. This is recognised by the European Commission as well e.g. in the 
Directive on energy end-use efficiency and energy services (2003/0739: explanatory memorandum) 
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renewable electricity in the EU will not benefit from higher electricity prices as it is 
shielded from the power market, e.g. the German system pays a fixed tariff regardless 
what the power price is. To achieve an increase in renewable energy additional measures 
are still necessary. Member States should not rely solely on the Kyoto Protocol's flexible 
mechanisms, but also focus on national measures to reduce the emission of CO2.  
 
9.7. Conclusions 
The current EU policy framework for promoting renewables, i.e. the RE Directives, is 
assessed as insufficient to cover a wide enough spectrum of renewable energy 
technologies capable of contributing to the achievement of the overall objective of 
increasing renewable energy. Renewable energy technologies in the heating sector are 
highly neglected. This does not go well with the current sluggish growth in heating, 
jeopardising the Union's meeting of its 12% target. To increase the use of renewable 
energy sources for heating a RES-Heating Directive should be proposed and adopted.  
 
The largest part of heat production from RES is expected to come from biomass. The 
forthcoming Biomass Action Plan, dealing with obstacles for the use of biomass for 
energy purposes, could be accompanied by a RES-H proposal. However, not neglecting 
the other central renewable energy sources for heating i.e. geothermal and solar heating. 
The biomass plan in itself is much needed due to the shortfall in biomass used for 
electricity, heat and fuel production.  
 
To show its long-term commitment to renewables the European Union should adopt 
future overall targets for the share of renewable energy sources of energy consumption. 
The overall target should be broken into mandatory sector targets to be set in the 
Directives on RES-E, Biofuels and a possibly Heating Directive. The support given to 
renewable energy in the Community support programmes, FP7 and EIE, should not 
decrease, but reflect the commitment of the Union. 
 
The liberalisation of the energy markets is not fully and does not provide a level-playing 
field yet for renewables to be introduced in. Efforts to remove market distortions should 
be taken. Moreover, the emission trading scheme will not in itself under current 
circumstances be enough to promote the use of renewable energy. Only relying on this 
mean to reduce greenhouse gases would risk a gap in the development of renewable 
energy technologies. It is uncertain when/if the CO2 quota price will reach a level giving 
incentive for investments in renewables. For these reasons the proposed actions are still 
necessary to increase the use of renewable energy sources. 
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10. Conclusion 
Renewable energy can contribute to combating two of the major challenges related to 
the use of energy i.e. fossil fuel import dependence and climate change. Therefore the 
focus of this thesis is how an increased use of renewable energy can be promoted 
focusing on the EU policy framework for renewables. Denmark is used as case for 
studying the EU Renewable Energy Directives. The following research question has 
been used:  
 
Are the EU Renewable Energy Directives sufficient in promoting an increased 
share of renewables in the EU energy mix, and, if not, which actions could 
strengthen the Directives?    
 
Sufficiency 
Based on the analysis of the implementation of the RE Directives in Denmark, the 
conclusion is that they are not sufficient to promote an increased share of renewable 
energy. The Directives take into account different national circumstances for increasing 
the share of renewable energy, by leaving it up to Member States how to reach targets 
and in the RES-E Directive also by setting differentiated national targets. However, the 
flexibility in the Directives and the non-binding targets enable Member States to take no 
initiatives to increase their share of renewables.  
 
As the country examples showed the commitment to promote renewables varies 
considerable throughout the Union. In the case of Denmark the support for RES-E has 
decreased after the implementation of the RES-E Directive. The fact that Denmark is 
reaching its target should mainly be seen in light of prior supportive initiatives. As 
regards the Biofuels Directive, Denmark has decided not to increase its share of biofuels 
by setting a zero-target. Other Member States, as Germany, are more committed to 
promote renewable energy. Provided all Member States actively took legal and practical 
measures towards increasing their shares of renewables, including biofuels, the 
Directives would in principle be sufficient. This is not the case as Denmark showed, and 
in their current forms the Directives are not sufficient to pressure countries unwilling to 
increase their share of renewables do so. 
  
Furthermore, the Directives only cover the transport and electricity sectors. The heating 
and cooling sector is completely neglected. This implies that the Directives are not 
sufficient to cover a wide enough spectrum of renewable energy technologies capable of 
contributing to the achievement of the overall objective of increasing renewable energy 
in the EU energy mix.  
 
Follow-up actions 
Based on these findings a number of recommendations for actions to strengthen the 
Directives promote Member States increase their shares of renewable energy sources are 
given. This includes specific amendments to the Directives as well as proposals for 
additional actions. It is intended that recommendations are compatible with the 
principles of liberalising energy markets. Recommendations are thus mostly market 
oriented. However, if the political objective of increasing the use of renewable energy is 
to be met, support for renewables is still needed with the current distortions in the 
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internal electricity market and the state of development in renewable energy technology. 
The aim of the support must be to make the renewable energy technologies competitive 
with conventional ones, and support should be targeted at creating investor confidence, 
fostering innovation and economics of scale leading to cost reductions.  
 
The first recommendation relates directly to both RE Directives. Targets set in the 
Directives ought to be mandatory to provide greater incentive for Member States to take 
action and give the Commission greater possibility for sanctions. Furthermore, it is 
important to set new long-term targets as soon as possible; this could also contribute to 
fulfilling the 2010 targets by giving greater investor confidence. To take account of 
different conditions in Member States the flexibility in the Directives as to how to reach 
targets should be kept.  
 
Specifically for the RES-E Directive recommended amendments of the Directive are: 
- Mandatory national targets for the contribution of RES-E to gross electricity consumption 
- Administrative procedures: time table for approving RE projects, priority to RE   
- Access to the grid: time table for granting RES-electricity access to the grid, priority access 
to RE and grid connection costs borne by grid operators and shared between consumers 
- Harmonise content of guarantees of origin in terms of standard size and validity period  
- Extend reporting requirements to resemble a national implementation plan, possible 
integrated with reporting requirements in the Biofuels Directive and a possible Heating 
Directive 
 
Regarding a harmonised RES-E support scheme further experience with various systems 
should be awaited before any amendment of the Directive is made. Instead of a common 
scheme it is suggested to develop best practice guidelines on support schemes, possibly 
differentiating between technologies. This will enable Member States coordinate their 
schemes and learn from best practices, facilitating the implementation of the Directive. 
Guidelines should also be developed for administrative procedures based on the 
Commission evaluation of best practices. 
 
For the Biofuels Directive recommended amendments of the Directive are: 
- Mandatory target for the share of biofuels placed on the petrol and diesel markets 
- Integrate reporting requirements in the national implementation plan suggested under the 
RES-E Directive 
 
In addition amendments of related directives can facilitate the implementation of the 
Biofuels Directive. With the setting of mandatory targets the energy taxation directive 
should be improved to allow partial or full tax exemption for biofuels recognising the 
environmental benefit of these. An amendment to the fuel quality directive specifying 
higher blending limits for biofuels is also recommended, if feasible according to 
technical analyses. As with the RES-E Directive it is not advisable to set up a 
harmonised support scheme for biofuels due to even more limited experience.  
 
A number of other actions, not directly related to the Directives, can encourage Member 
States to increase their share of renewables as well. One of these is the proposal and 
adoption of a Heating Directive, possibly proposed in the upcoming biomass action plan. 
Moreover, the Community should set future (2020) overall targets for renewable energy 
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broken into sectoral targets (electricity, transport and heat) to show the commitment to 
renewables. The sectoral targets should set the basis for targets in the RE Directives. The 
Community support given to renewables in the 7th Framework Programme and the EIE 
should reflect the renewable energy objectives and not be decreased.  
 
It is also essential that the current market distortions in the conventional power market 
are removed to create a level playing field and that social and environmental benefits of 
renewables are recognised. The emission trading scheme could constitute a driver for 
renewables, but this would require a substantial high CO2 quota price. Not to risk a gap 
in the innovation of renewable energy technologies and to continue an increase in the 
deployment of renewables, it is essential that the Community is still committed and that 
Member States take actual measures to increase their shares. It should be a very 
motivating factor that the Community is facing a possible import dependency on 67.5% 
in 2030 and a necessity to reduce greenhouse gas emissions by 70%, to reach the 
objective of limiting the annual mean temperature increase to a maximum of 2 degrees 
above pre-industrial level.  
 
10.1. Further studies  
A lot of choices have yet to be made to develop a future framework for renewables and 
this thesis leaves subjects requiring more attention open. For example there are ample 
opportunities for further research and discussion about: at what levels to set the various 
targets; the appropriateness of mandatory biofuels consumption targets versus blending 
targets; the role of imports in the meeting of biofuels targets; the alteration of fuel 
quality specifications to promote biofuels; the content of the best practice guidelines for 
support schemes; the content of a national RES implementation plan; the time limits for 
grid access and administrative procedures; the standard size and validity period of a 
guarantee of origin; the implications of linking guarantees of origin to electricity 
disclosure; the content of a RES-H Directive, etc.   
 
If the Commission resolves these issues and brings forward proposals, it would enable 
the Council and the Parliament adopt these and thereby create an effective international 
framework to promote the use of renewable energy sources in Europe. Finally, it is up to 
Member States to fulfil their obligations by taking legal and practical measures.  
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Annex A: The EU Burden-sharing Agreement 
The “burden-sharing” agreement as decided in the Council decision of 25 April 2002 
concerning the approval, on behalf of the European Community, of the Kyoto Protocol 
to the United Nations Framework Convention on Climate Change and the joint 
fulfilment of commitments thereunder (2002/358/EC: Annex II). 
 
 
Table 15 The EU-15 Burden-sharing Agreement 
 Quantified emission reduction commitment as laid 
down in Annex B of the Kyoto Protocol 
(percentage of base year or period) 
European Community  92% 
 Quantified emission limitation or reduction 
commitment as agreed in accordance with article 
4(1) of the Kyoto Protocol  
(percentage of base year or period) 
Belgium 92,5% 
Denmark 79% 
Germany 79% 
Greece 125% 
Spain 115% 
France 100% 
Ireland 113% 
Italy 93,5% 
Luxembourg 72% 
Netherlands 94% 
Austria 87% 
Portugal 127% 
Finland 100% 
Sweden 104% 
United Kingdom 87,5% 
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Annex B: EU-25 Renewable Electricity 2010 Targets 
Reference values for Member States' national indicative targets for the contribution of 
electricity produced from renewable energy sources to gross electricity consumption by 
2010 as laid down in the Directive on the promotion of electricity produced from 
renewable sources in the internal electricity market (2001/77/EC) and the Treaty of 
Accession 2003 of the Czech Republic, Estonia, Cyprus, Latvia, Lithuania, Hungary, 
Malta, Poland, Slovenia and Slovakia (Annex II: Permanent provisions, amendments to 
secondary law) 
 
Table 16 EU-25 Renewable Electricity Targets by 2010 (%) 
EU (25 countries)   21.0 
EU (15 countries)   22.0 
Austria 
  
78.1 
Belgium   6.0 
Cyprus 
  
6.0 
Czech Republic   8.0 
Denmark   29.0 
Estonia   5.1 
Finland 
  
31.5 
France 
  
21.0 
Germany   12.5 
Greece 
  
20.1 
Hungary   3.6 
Ireland 
  
13.2 
Italy 
  
25.0 
Latvia 
  
49.3 
Lithuania   7.0 
Luxembourg   5.7 
Malta 
  
5.0 
Netherlands   9.0 
Poland 
  
7.5 
Portugal   39.0 
Slovakia   31.0 
Slovenia   33.6 
Spain 
  
29.4 
Sweden   60.0 
United Kingdom   10.0 
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Annex C: Fuel Specifications in Directive 98/70/EC 
Limits (Annex III)Limits (Annex I)UnitParameter
10% v/vOther oxygenates
50150mg/kgSulphur content
0.005g/lLead content
3% v/v         - Methanol
5% v/v         - Ethanol
10% v/v         - Iso-propyl alcohol
7% v/v         - Tert-butyl alcohol
10% v/v         - Iso-butyl alcohol
15% v/v         - Ethers containing 5 or more
carbon atoms per mol.
% v/vHydrocarbon analysis
Distillation
Oxygenates
2.7% m/mOxygen Content
1.0 - benzene
35.042.0 - aromatics
18.0 - olefins
75% v/v       Evaporated at 150 °C
46% v/v      Evaporated at 100 °C
60kPaRVP, summer period 
8585Motor Octane Number
9595Research Octane Number
MaximumMinimumMaximumMinimum
 
Limits (Annex IV)Limits (Annex II)UnitParameter
50-350-mg/kgSulphur content
--11-% m/mPolycyclic aromatic
hydrocarbon
Distillation
--360-°C      95% point
--845-kPaDensity at 15 °C
---51.0Cetane Number
MaximumMinimumMaximumMinimum
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Annex D: Integration of Renewable Energy into EU 
Policies 
 
A brief overview of some of the EU policies that can support an increased use of 
renewable energy is given in this annex.  
 
Cohesion Policy  
In July 2004, the Commission adopted its legislative proposal for a Council regulation 
on a reform of the two Structural Funds “The European Regional Development Fund” 
(ERDF) and “The European Social Fund” (ESF), and “The Cohesion Fund” for the 
period 2007-2013. The total allocation for the period is €336.1 billion. The main 
priorities for the period is to: a) strengthen the convergence throughout the Community 
by improving conditions for growth and job creation in less-developed regions, b) 
enhancing competitiveness and employment outside the least developed regions and c) 
stimulate cross-border co-operation. Means to strengthen growth and employment are 
e.g. by investing in human and physical capital, innovation, protection of the 
environment, etc. (European Commission, 2004g: art. 1; art. 3).  
 
In the reform of the Cohesion Fund it is emphasised that a priority for future support 
should be the development and use of renewable energy, energy efficiency measures, 
cleaner methods of transport and sustainable urban public transport, especially in the 
new Member States (European Commission, 2004h: art. 2).  Renewable energy is also 
specifically mentioned in the ERDF as a priority to meet the objective of convergence. 
One of the focus of assistance is: “Energy, including trans-European networks, which 
contribute to improving security of supply, completing the internal market, and 
integrating environmental considerations, improvement of energy efficiency and the 
development of renewable energies” (European Commission, 2004i: art. 4). The possibility of 
mobilising the funds for supporting renewable energy and create employment is thus 
quite good with the reform of the funds and should be used. 
 
Common Agricultural Policy  
On 26 June 2003, a reform of the EU “Common Agricultural Policy” (CAP) was agreed 
upon in the Council. The reform changes the support to the farm sector by giving the 
vast amount of subsidies to “single-farmers” independent from the volume of 
production. The new “single-farmer payments” will be linked to the respect of 
environmental, food safety and animal welfare standards and more money will become 
available for this (IP/03/898, 2003). 
 
With the reform a new aid of €45 per hectare per year for areas sown to energy crops is 
introduced laid down in the regulation of 29 September 2003 “establishing common 
rules for direct support schemes under the common agricultural policy and establishing 
certain support schemes for farmers”88 (1782/2003: Title IV, chapter 5, art. 88). Energy crops 
are defined as crops used for producing biofuels or electric and thermal energy from 
                                                 
88
 Detailed rules on implementation laid down in the regulation of 23 December 2003 “laying down 
detailed rules for the application of certain support schemes provided for in Title IV of Council Regulation 
(EC) No 1782/2003 establishing common rules for direct support schemes under the common agricultural 
policy and establishing certain support schemes for farmers” (2237/2003: chapter 8). 
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biomass. A maximum guarantee area for receiving support is set to 1,500,000 ha 
(1782/2003: art. 88, art. 89).   
 
The support for renewable energy in agricultural policy, besides subsidising energy 
crops production, also encompasses that non-food production still continues to be 
allowed on set-aside land. Today energy crops accounts for the largest production of 
non-food production on set-aside land (1782/2003: preamble 41).  
 
European Investment Bank 
The EU’s long-term lending institution to support capital investments promoting EU 
policies, the European Investment Bank (EIB), outlined a new action plan for renewable 
energy at the International Conference for Renewable Energies in Bonn, June 2004. The 
EIB is committed to:  
 
• “Increase its lending for RE by up to 50% of its financing for electricity generation 
in the EU by 2010. This will promote the EU´s target of 22% of electricity 
generation being accounted for by RE. On current trends, this new target will 
represent some EUR 700 million a year for RE generation by 2010.  
• Enhance support for RE investment in developing countries and emerging markets 
in support of the EU’s Energy Initiative and EU plans for the "Patient Capital 
Initiative". This Initiative will be a public-private fund to increase access to risk 
capital to RE projects;   
• Promote the EU "Environmental Technologies Action Plan" which also covers RE 
technologies;   
• Allocate EUR 500 million between 2004-2007 to finance CO2 reduction projects 
through the EIB’s Climate Change Financing Facility related to the EU’s 
Emissions Trading Scheme, which also covers projects outside the EU;   
• Provide EUR 10 million for a new EIB Climate Change Technical Assistance 
Facility for grants towards carbon trading transaction costs.   
• Continue to explore with other multilateral financing institutions the establishment 
of a new Carbon Credit Fund”.  
(EIB, 2004a) 
 
In 1999-2003 the EIB’s lending for renewable energies investment was €1.6 billion. The 
EIB established in 2002 the environmental goal of increasing the share of renewable 
energy projects from 7% to 15% in overall EIB energy sector financing in the period 
2002-2007. The new action plan should be seen in light of that this goal already has been 
achieved (EIB, 2004b: 9).  
 
Environmental Technologies Action Plan  
The action plan “Stimulating Technologies for Sustainable Development: An 
Environmental Technologies Action Plan for the European Union” (ETAP) adopted by 
the EU in January 2004 also supports the use of renewable energy. The objective of the 
plan is to strengthen the development and use of environmental technologies to meet 
environmental challenges, contributing to growth and employment. In this regard 
renewable energy technologies are a priority. Some of the key actions include the 
launching of technology platforms with stakeholders in areas such as hydrogen, fuel 
cells and PV (European Commission, 2004j: 6, 9). The idea of technology platforms could 
possibly be extended to RE technologies using biomass as well as wind power.     
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EU Waste Policy  
The use of waste to recover energy comes after the aims of firstly, reduction and 
secondly, reuse in the waste hierarchy, but before the last resort, disposal. The EU Waste 
Management Strategy (COM(96) 399)89 emphasises management of specific waste 
streams, such as biodegradable waste, as a key priority in reducing the impact of waste.  
 
The EU Landfill Directive (99/31/EC) sets targets for the reduction of biodegradable 
waste sent to landfill as 75% of the 1995 level by 2010, 50% of the 1995 level by 2013 
and 35% of the 1995 level by 2020. Further the Sewage Sludge Directive (86/278/EEC) 
regulates the use of sewage sludge in agriculture, protecting soil, vegetation, animals and 
humans from potential harmful effects of sewage sludge. These policies also influences 
the availability of waste used for energy production.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 
89
 In 2003 two thematic strategies on waste were adopted under the 6FP, the Strategy on the Sustainable 
use of Resources (COM(2003)572) and the Strategy on the prevention and recycling of waste 
(COM(2003)301 final) 
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Annex E: The EU Emission Trading Scheme  
 
The directive on a European scheme for greenhouse gas emission trading was agreed 
upon in July 2003 and came into force the 25th of October 2003 (2003/87/EC). The EU 
quota system covers not only the power sector, but also other industrial sectors such as 
the mineral industry (cement, glass, ceramics), pulp and paper and board industry, 
mineral oil refineries and plants for the production and processing of ferrous metals. 
Regarding energy activities all combustion installations (including single heat 
production) with a rated thermal input exceeding 20 MW are covered by the scheme 
(hazardous or municipal waste installations are excepted) (2003/87/EC: Annex 1). In the 
beginning the scheme only covers the gas CO2 since the monitoring mechanisms are not 
as developed for the other gasses (2003/87/EC).  
 
Every company encompassed by the directive receives an amount of quotas each year 
and by the end of the year, the companies have to submit quotas to the Member State 
corresponding to the emissions of that year. One quota equals the right to emit one ton of 
CO2 equivalents in a given period. The system operates with two phases, the first is 
2005-2007 thus before the commitment period under Kyoto. The second phase runs 
from 2008-2012. If a company does not have enough quotas to cover its emissions, it has 
to pay a penalty of €40 pr. t/CO2 in the period from 2005-2007 and €100 pr. t/CO2 in the 
forthcoming period. Importantly the payment of the penalty does not release the 
company from surrendering the missing amount of quotas the following year (2003/87/EC: 
art 16). 
 
Each member state has to develop a national allocation plan “stating the total quantity of 
allowances that it intends to allocate for that period and how it proposes to allocate 
them” (2003/87/EC: art. 9). Both from an environmental and a company perspective the 
allocation is very important. The Commission has developed 11 criteria, which the 
national plans have to comply with. One important is that the total quantity of quotas 
shall be consistent with the Member State’s Kyoto obligation according to the burden 
sharing agreement of the EU countries (2002/358/EC), and prior to 2008, “shall be 
consistent with a path towards achieving or over-achieving each Member State’s target 
under decision 2002/358/EC and the Kyoto Protocol” (2003/87/EC, Annex III). 
 
The Directive states that at least 95 % of the quotas should be allocated for free in the 
first period and 90 % free of charge for the period 2008-2012 (2003/87/EC, art. 10). This 
framework opens up for many possible methods for allocation, which could highly 
impact economic conditions and to some extent investment incentives for existing and 
new companies. These allocation methods involve among others grandfathering where 
allocations are provided to sources based upon historical information, or updating based 
upon information updated over time.  
 
 
 
